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PREFACE. 


Tus book consists of one hundred and twenty progressive 
miscellaneous Exercises, followed by a collection of Papers 
set at recent Examinations: 

The Exercises have been frequently tested among our 
own pupils, and ‘each will be found of suitable eng for 
about an hour’s work. 

They are arranged as follows: 

Part I. takes in the early rules up to, and inclusive of, 
Simple Equations ; in Part II., Involution, Evolution, and 
Simple Fractions are introduced ; Part III. takes in Reso- 
lution into Factors, and Fractions of all kinds; Part IV., 
Quadratics, Indices, and Surds; Part V., Ratio and the 
Progressions ; Part VI., Permutations, Combinations, and 
the Binomial Theorem; and Part VII. consists of Papers 
of Miscellaneous Equations of the most useful types. 

The ExaMINATION Papers are more varied in length 
and character: they will be found to comprise specimens 
of papers set at all the most important examinations in 
which a knowledge of Elementary Algebra is required, and 
we believe that this section of the book will be especially 
useful to teachers. 

H. 8. HALL, 
S. R. KNIGHT. 


April, 1886. 


PREFACE TO THE THIRD EDITION. 


THis Edition has been enlarged by introducing some 
papers recently set in the Army Examinations, and in 
those conducted by the College of Preceptors. The exam- 
ples have also undergone further revision, and it is hoped 
that few errors now remain, 


March, 1889. 


ALGEBRAICAL EXERCISES AND EXAMINATION 
PAPERS. 


PART IL. 
Lneluding Simple Aquations, 


EXEROISE I. 


l. Simpurry 2/-(2m4+[n—(l-—3m+n)]} — (4 -—m). 
2, If a=3, b=2, c= —4, d=0, find the value of 


eed 


3. Add together 
7a —8b—11e, 3c+2a—- 8b, —5b-38a41le. 


4. Subtract 37—15y—37z from I3y— 112-192. 
5. Multiply —a?+3ab+6? by 3ab—- 6?+a?. 
6. Divide x244-247+55 by 2?-4r4+11. 
7. Solve 8 (9 —2x)—17 (25 —3xr) = —3. 
5-227 x£+8 
8. Solve —_ — 3 = 14}, 
EXEROISE II. 


1. If a=6, b=5, c=4, d=9, find the value of 


(1) 4 /o+0+246 / 4d. 


(2) (vde— 2a? +-bo-d) x5. 


Hi, A. E. l 
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2. Add together ub—-2d, 14ab—3d, 3ab—-d. 
From 2?—y5 take —4—y3+ 4°. 
4, Find the sum of 


1 1 3 1 1 1 
wa-gbte, qatge 5% 7a~Eb+e. 


x) 


¢ 


Simplify p—[2q+{4-5r - (1 -7g-3)}}. 
Multiply 1—a?+2t- 2% by 1-2. 
Solve 7 (8—3x)+6 (2x7 — 5) = — 28. 


ew-1l «2-2 x-3 
8. Solve ars + ae + — = 10. 


EXEROISE III. 


1. Find the value of 203+ 63+ ¢3—3abe when 
a=—1, b=3, c= -2. 


1 1 1 1 1 
From 5% +56-¢ take the sum of b—sa and get. 


Multiply 3a?-6axr+42* by a?+2ax- 32", 
Divide 26x? + 423 — 324+ 25 -92274+55 by'a?-ar+11. 


i» 9 pp 


a 


Simplify 
xv —{4y +[3 (2— x) — (w+ 2y)|—-[2y+2—-22]}, 
Find the continued product of 
24-3, Qe+1, and r+1. 
7. Solve the equation 
Br — 4 {9 — (24+ 7) + 3x} =13. 


8, What value of x will make the expression (7 — 6x) (3 — 2x) 
equal to the expression (4x — 3) (8x — 2)? 


= 


INCLUDING bIMPLE EQUATIONS. 8 


EXEROISE IV. 
1. Add together 
322 — 23427-1, 23 -Tr4+22°4+3, 9e+42?—3 
and 3 — 8284-54 +4. 
3, 5 7 1 4 4@ 
2, From 4° —§* +0 take 573°" G° 
If a=8, b= —7, c=2, find the value of 
Vb? +ac-1 
a at 
Simplify 142 {7+4-3[4+5—4 (#+1)}}. 


ad 


(2) at—be, 


Multiply iy 92 +5 by sy tae 


SF SS 


Divide 1224 - 1723 — 922+ 132-63 by 4?—32+7 
: zw «2-4 30-4 wx 2-2 , 
Solve 37 —. 6 ne” ania omar 
The product of two expressions is 
2a4 — 13a3x + 3la2z? — 38a23 + 2424. 


If one of them is u?—dax+6x*, what is the other ? 


2. 


EXEROISE V. 


1, If a=16, b=10, r=5, y=1, find the value of 

dx — b) (Ja—b) + (a-b) (+y). 
Find the remainder when #° — xy? +32 —4 is taken from 

y* — ay? + Qy — 2. 

Simplify 3(a—6)—(3a-(6-a)— a—b+2a—}}. 
Multiply 32° — 4277+ 4xy?~y? by 227 - ay —y"*. 
Divide the product of 22-4 and 2-42 by 7+ 2z, 
Solve he - se = <— +3}. 
Solve 74 —{4v—-1-(6r+4)}=27 —2 [5u — (3v+2)]. 
. From a rod a inches long I cut off b-c¢ inches: how many 
inches are left 7 


ad 


» 


oS oS 


1—2 
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EXERCISE VI. 


1. Subtract 6°+6 from w+4+112, and divide the result by 
u— 2. ¢ 


2. Express in the simplest form 
Le a pee et) — gt b2)4 Paes (see a! 
3 (4 +b? - ¢*) 3 b) 4 3¢ g (5b +). 


8, Find the product of 


] ] ] ] 
st, pee a, oe ae = yt Pop! 
3 st t 5 and Qu’ dws. 


4. Find the remainder when 6u+— 100)! in divided by 
du — 6b. 


§. When u=-—2, b=-—1, find the value of 
(1) 9at— 120203 + 4d°, (2) 4/(3a— 5b) (4a + 0). 


6. Multiply the sum of 30—4y and 3y-—.2 by the sum of 
2(v-y) and 3(c+y). 


7. Solve (Qe —3)* — (2e—7)?=5 (w+ 3). 


. 1 ‘ ic 1 ie at of ies 
8. Solve 7 (20+5)+5 (3¥-8)=5, (Lv—3). 


EXEROISE VII. t 


1, Add together (87+4y) (5y-2c) and (5x —-3y) (4y+3.2) 
aud multiply the result by «— y. 
2. Simplify 102—[4 (5a -3 (#—1)}—3 j4a—3 (wt 1)}]. 


3. Subtract 2522-3 from 32°4+507-15 and divide tlic 
result by 32-1, 


4, If a=1, b=3, c=4, d=0, find the value of 


J++ d® 5(a+2¢) 
a+2b+¢ b-—d 


6 Divide dv+ut-3+4a8 — 40? by v2 +20 -3. 





INCLUDING SIMPLE EQUATIONS, Hi 


6, Add the product of 3r~—2y and 2y-5xr to the product 
of 4y+7 and 5r+y,. 


7. Solve (7+.2) (2-7) =(2—.2) (5 — x) —(2u—5) (r—5). 
8. Find what value of « vill make 3 (7 —1) equal to the sum 
of 6 (7—2) and 5 (7-3), 
EXERCISE VIII. 
Divide 225 — xty — 4a3y? 4 5.2°2y8 —4y5 by 2 — vy? + 293, 
Multiply ab + Qac ~ Whe +42 +h? +4 by a—h— Ye, 


Take the sum of 


a hoe c Bu Qh a 
a aa and eae 8 from e¢— 7 +7. 
4, What expression must be added to 
5 a 2 
ees cee ae 
aS 1 to make 2? -2r 3" 
5. Solve the equation 
1 1 l Lz ] i 
ytts (2 nazfee-3O-+a)} - 5 6 ~ 5), 


6. When a=7, find the value of 
a[8a—7 (2a ~ 4)+3 [4 (13 —a)-—3 (2a -9))] - lla. 
7. By how much does «a (+z)~ b(e-y)—e(y—2) exceed 
e w(a—h)+y (b-c)t+z(e-—a)? 
8. Solve 1:°2.7°+°05 = 07.74 °3.r + 16°65. 


EXEROISE IX. 
1, When «= —-3, b=1, c=0, d=-—1, find the value of 
a- (ab) + {a-(b+0)}~[a—{b-(e-d)}} 
9, Find the remainder when «at — 25747 + 2407-83 js 
divided by 2° - 4x + 4. 
3. Add together 5a +5) = 30 and 2¢~— a, and take the result 


from 6, 


6 ALGEBRAICAL EXERCISES, 


4, Solve * (ta +1)—5 (17-82) = 3 (2+ 1) 


5, Simplify by removing brackets 
3x2 — [2x — (Bx — 7) — {2x3 — (Hu — 2*)} — {5 — (Qa* — 4x)}], 
6. The product of two expressions is 
24.07 + 164.24 + 327+ 8x", 
and one of them is (7+2)?: what is the other? 
7. Solve *75.1 —°375 + 2=a -—°25 +1252. 


8. If « horses eat m lbs, of corn in ab days, how long will 
am \bs, last bx horses ? 


EXERCISE &X. 
1 If a=1, b=3, c=4, d=0, find the value of 


Bat — 5 [D442 (b—Be)] + ab (U8 — od) 4 


2. Subtract the sum of 3 me and ae —a from the sum 


3 6 
e 


3 e 
3. Remove the brackets and simplify 
6a + [4a — {8b —(2a+ 4b) - 22d! 7b] —[7b+ {14a — (4a — 5d)}), 


4, Divide the sum of 102*—7.xv(1+.2*) and 3 (a+? +2) by 
3 (a2+1)—(x+1). 


5. Multiply the sum of 322 -5.ry and 2cy—y* by the excexs 
of 3x7+y? over 27° + 3xy. 


8r-4 40-3 2 


c b 
of 5 ~« and re 





6. Solve 5 5 = (w ~- 6), 

7. Divide 
re 6 4] 23 1 3 
SA = gtgt — ~g3 t by 282 2 
gu ig + F art quent ba by 5% quet bat. 


8 What value of y will make the product of 3—8y and 
$y +4 equal to the product of 67+11 and 3—4y? 


PART IL. 


Ineluding Involution, Evolution, and Simple Fractions, 


4, 
3r +1, 
5, 


EXERCISE XI. 


WHEN a=64, find the value of 


a - 84a (Wu 7) (S/a - 2). 





Va—48 
Solve 
2(Qa—1) 3r-2_ o, 6¢—-Sy=11 
() pre gr ON aed 
Simplify 


Qu — [6y + (4y - 82) — 152+ (2x - (by ~ 52 —4y) } 
Subtract 2- 2° from 3e +22 and multiply the result by 


Divide 


Taely +5 yb 12a — inp — 5 2 by rts ry Sy 


6. Find the L, C. M. of 21a%b%, 35a%b3c?, and 28450. 


7. How old is a man who 5 years ago was twice as old as 
his son, now aged wv years ? 


8, A train travels 100 miles in p hours; how long will it 
take to travel p miles { 
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EXERCISE XII. 


1, The sum of three quantities is 5a—10b— 2c, and one of 
them is 5b —3c—4a. find the sum of the other two, and subtract 
it from 2c+ 18a — 308. 

2, Simplify 

Sa? — 2y? — (329+ 2 fa? — By? + 4 (y? - 24)} +27]. 

3, Find the continued product of 

—Qra+a?+22%, Qrat2Que%+u%, and at— 4et 
r-5 rt+7 w-l 
4 3 12 +27. 


5. What number is that whose half, third, and fourth parts 
together exceed the whole by 240? 


4, Solve 








6. Solve gt y+3=24 


f+30=29 


7. Find the value of 


9. i. > / 32a5yt0 
peat 4},2 £12 
J seer ” (2) J = “baie 


8. Find the square root of 
4at + 12Qa3y + 13a%y? + xy? + 4. 


EXEROISE XIII. 


1, Subtract the square of «+y from the square of «x —y. 
2. Find the sum of 
2x (a —y)+3y?, 5ry+2 (2y*?-«*), and 2? 2y (x+3y). 
3. Subtract 
e[4+2{64+2(44+2)}]+1 from a4—[427- {622 -(4v-1)}] 
4, Divide the sum of 
(a+6)(a+z) and (a-b)(c-a) by x+b. 
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5. The sum of two expressions is a2 - = and one of them 
is J (at Nae what is the other ! 
6. Solve the equation 
1 3 1 l 
j (wv — I) +35 (6. — I)=, (20 +7) +(e +8). 
. 2(w-y)t+3(a@t+y)= 7 
7. Solve Sey ot ‘ 


8. Find the sixth root of 


(Beat etal 
A096 pl gir * 


EXERCISE XIV. 


1, From 5(2b?+a?) take 3(4ab+.a?), and from 38a (a- 2b) 
take 2b (3u — 5), and subtract the first result from the second. 


2. Find the quotient when the divisor is u4+2?+1, and the 
dividend 2? + 25 — 2. 


3, Add together (2a—3r)(5a+8r) and (2a +5.) (3c — 2a), 
and divide the result by 3(a@+.r). 


6 
4, Solve" 3(r—-2)4+4 (6+3)=3 (r+). 


5. If «a=0, b=1, c= -2, c= —3, find the value of 
(a+b) (a+ce) (b+) — (1 — 2b) (+d) (a — 2). 
6. Find the L.C. M. of 
2a%b, 
7. Solve 4 (e+, : 
: 
8. What value of x will make the half of «+1 exceed the 
third of x -3 by three? 


10 


O19 
wea 
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EXEROISE XV. 
1, Find the expression which when divided by 
e+ %r+4 giyes 23-8, 


Subtract ats ~ : from + b ~5 and add the result to 


Simplify 
3 — x (Qa? +5) +2? (v -'7)- {1 -5x—-7 (a?-1)}. 
4, Find the H.C. F. and the L. C. M. of 
18a%b?c®, §Ba8b*r, 45a2hte?, 
‘ he 
6, Find the square of 37? - 22'°+1, and the fifth root of 


32 gigs 
243675 q5 ° 


5. Solve =], 


7. Solve 
347 — 15y=83 og, l2e-4y+c=3 
() Aa (2) v- ytl=2z). 
Sx = 2y 


8, If p is the cost in pence of & Ibs. of tea, many shillings 


will be required to buy s oz. ? 


EXEROISE XVI. 
1, If a=0, b=1, c=3, d= — 2, ¢=2Q, find the value of 
V(a—d)?+(e—e*—d (c—b). 

2, Simplify 

a 2a 1, (3at_ a) (3a? Ta, 5 

3-5 ~7t\¥ “to)7\s ~i6t ia): 
3. Simplify by removing brackets 

— «ba—[by ~ (82+-2a - (y—2)}]— (6x -3 (2y-2)}. 


INCLUDING INVOLUTION, EVOLUTION, &c. 1] 
4, Subtract a(a+3z) from x(v+5a), and multiply the 
difference by the square of x - a. 
5. Divide 
b3 +3 — a3 + 2a%b + 2a%e — Qab*-—Qac?-abe by b+c-a. 


6. Find what value of 2 will make 5 (x -3)—4 (7+ 1) equal 
to four times the excess of 4 over 2. 


7. Solve 82 — Ty = 12, Bad shee 9 , 
4 3 
8. Subtract the cube of 44.2? from the square of 
8 + 62? + 2%, 


EXEROISE XVII. 


1. Ifa=—2, b= —5, c=7, d=0, find the value of 
(1) (e+b)(eta)(d-b). (2) Ve&=4ab+(d-a)*. 
2. Find the sum of 
Sa? 3a 1 dl 8a 8a 1 


6 7 '2’? 6 14' 14 4° 3° 


3. What quantity must be added to 3[1 — 2x {1 - 40 (1 - 3r)}] 
in order to produce 3 — 8x (1 — 32)?? 


4. Divide : 
1 1 31 1 1 
Bie Rte ice ep at sans eae ees 
12a Mat + gt Ge by gtgv-4 
5. Find the square root of 
9x4 +1223 — Qa? - 4a +1, 


Qe 38 Te 3abs 
6. Add together > 4p? 9 and subtract 7 a from 
9abs 
ao 4 
4 Soive. “LIP 2 2g. = 4120. 


4 11 


8. At present A’s age is two-fifths of B's; eight years ago it 
was two-ninths ; find their ages. 
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EXEROISE XVIII. 


1, Subtract 8z(2—1)+15 from 16[1—.2« {1 —2¢(1—.2x)} +24] 
and divide the difference by (1 — 2) 


2. Find the continued product of v—3, 7-1, a+1, and 
+3. 


3. Find the value of 
a+b JVe-y—(a—b) Je+y when a@=10, b=8, v=12, y= —4. 


4, Find the square root of 
1 — 8a + 24.02 — 32.07 + 1624, 


5. Find the H. C. F. of 


LSry?2', 2032, Samy, Thuy". 
6. Solve 
(1) jee Bere. (2) 3x + 4y —52=21 
: e+ y+ 2=11 


7. Express in pounds the total cost of .¢ geese at a shillings 
each, and 2y chickens at b pence each. 


8, .1 had five times as much money as /3; he paid /} £1, 32., 
and then had only twice as much: how much had each at 
first ? 


EXERCISE XIX. 


1. Subtract the sum of 
a b? @ ae fF @ a? + h2+¢2 
296° soe ao ge 
2. Find the H.C. F. and L. C. M. of 
27abe?, 24bed?, 1Scda*, 9dab*r, 4 (abe)y*. 
3. Solve 2 (#—3)?+3 (24 —5)?=7 (Qv — 5) (a ~ 3) +8. 


4. Write down the square of 527 - 3ar+4a%, and the cube 
of 2r-y. 
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ve aee, Bab) — 14k | Qlagy 
5. Simplify lipk? * Babeg kb ° 


6. Find the expression which when divided by a?+2ab— 0 
sives a quotient a? —2ab — 67, and remainder 6a*b*. 


7. Solve 


llg-5y 3uty : ls 1 
“er =~ 32° |) 4 
82 —-5y=1 9 2 

voy 


8. If 1 add 17 to the square of a certain number, | obtain 
she square of the next highest number: what is the number ? 


EXERCISE XX. 


1. Add together 7.7 (a3 —2) and 7a? (2Qe—1), and divide the 
result by a2 + 3x +2. 


: 1 Le. 3 
may eee, eee 24 
2. Multiply gUV-a-% by at +3a 1. 


3. Find the expression by which 36.2 — 23z? +1224+8 must 
e divided in order that the quotient may be 377+6v+1, and the 
‘emainder 22+ 1. 
4, Find the fourth power of Sat , and the fifth root of 
43a 
B2b%c8 


Solve (2% —3)(2v+5) —3(Qe + 1) (84 - 2)=7(5 — Wey L+e). 


de 


6. In how many years will £u amount to £b at r per cent.? 


g etd _ 29a ~ “45 


3 4 
8. Simplify the expressions: 


5a 2a «8b Qu? (13b 
0) (Ba) Re a) 


Qa? = b\?  /4at b\? 
@ 4Ce tea) ~(e-a): 


7. Solv 


6. 
qe 


44-73, 


8. 


PART III. 


Including Factors and Fractions. 


EXERCISE XXI. 


WHEN x=1, find the value of 
an? —2{r+(1—x)} +2 (1 - (B-2Qz)}. 


Seek 1 
Divide 47 ae by att. 


a 6227 5a | Late 
Find the value of rab x re Tap? - 
Resolve into factors: 
(1) «?+19x%+60. (2) w®— 2+ aw — 2a. 


Solve the equations : 


(2) Ta#-8=l1ly, Sy +7 =6x. 
Extract the square root of a* +103 + 21a? — 202+ 4, 
Subtract the square of 4~3r+2z?— 23 from the cube of 


A person buys goods for £a, and sells them for £(a + 6); 


what is his gain per cent. ? 


INCLUDING FACTORS AND FRACTIONS. 15 
% 
‘EXERCISE XXII. 
1, Simplify 52—-3[42-2-2 {52-7 - (3c+2)}]. 
2. Take 2-3 from 2*?-2r—1, and multiply the remainder 
by the sum of 22-1427 and 4-32. 


3. If w=, b= = c= —1, d=0, find the value of 


abed— , /1 4 2645)50=86 
4. Find the H.C.F. and L.C.M. of 
36a%bc3, 54a3b%c3, 45ac3, and (3abr)3. 
5. Find the value of 
(fa% a x75) - (+5) . 
3c? * Téa a3 * 
6. Resolve into factors: 
(1) 2—3x2-axr+ 3a. (2) s«*+8xr—-105. 

7. Solve the equations: 

(1) (2e+5) (5a — 2)+4+(3x+4 4) (4v —-1) = (241) (11v+10). 

(2) Bet vn lly +2 _* 299, 


8, <A person buys goods for £(a+0) and sells them for £a; 
what is his loss per cent. ? 


EXERCISE XXIII. 
1, Simplify * 


3 (20—y) (3x+4y) —2 (Bx — 2y) (B+ 2y) +2 (e+ By) 
2, Divide 5 (304+2)—- 9x (1 — 3x) — 1323+ 62? by 52242 —., 
3% Ifa= 3, C= =—1, i nes find the value of 


a eee te oe 


4, Solve the equations: 
(1) F@-8)45 (@-4) 5 (w-5) +5 @+)). 
(2) LtY  &— = are + +2 ph= w= 11. 


D} 8, 
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zo 
5. Extract the square root of xa X Toga 7 Dare. 
6. Resolve into factors : 
(1) a%y?-12ey+35, © (2) 3e2-2r—1. 
7. From the cube of 472+ 1 take the square of 1-4 + 82% 


8, A had three times as much money as DB; he gives £2 to 
B and then they find that A has twice as much as B: how much 
had each at first ? 


EXERCISE XXIV. 
1, Divide 225—-324+1 by 22+27r+4+1. 


2. Subtract na —bh- ; from the sum of 


1 1 


5 ee shy at5b- 


b+= 


3. Solve the equations : 
Qv+7 9-8 v- 


— 
se 


— — 


( 
(2) w+y+z2=5, 3a—lly—Q=4, iw —-38y+2=15, 
4, Resolve into factors: 


(1) w#?~ 3-108. (2) 1-494. 
5, Add together . 
a a U2’ da? 


6. Find the value of 


3 “6 bd “ore a9 dea D1 
Qiadxo Pu B2aibicli 
(1) J ey) ~ Fa3a8b%8 ° 
7. Find the highest common factor of 
8 —%ax* and az? ~3atx? + 2arr. 


If a person buys an article for £a and sells it at a gain of 
b os cent., how much does he obtain for it ? 
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EXEROISE XXV. 
1. If a=1, b= —2, c=3, find the value of 
(2a -+ 3b + 2c)3 — 8b 5a? — 463 — 208 — 10, 


2, Multiply 6{a-3 (0-5) by 5(2a+1) +(6-+1). 


3. Solve the equations: 
(1) 42-5 (7x -12)=x—[1—2 {e-—3 (4—-x)}]. 
(2) *{Y=4h-Zety, ety-5=2(y-2). 
Oe sg IO 
15a5bc? 14a4b2¢3 ° 
5. Extract the square root of 
43a2%x? — Ga8x + 4924 ~ 14ar3 + 9at. 
6. Resolve into factors: 
(1) 5u2?- 142-3. (2) a®+2a+1 —- 2, 
7. Find the highest common factor of 
(1) 26a2b’x, 52a3b27?, 39ab3x3, 13u%b?, 
(2) 6a*—6a%x? and 2a—2az', 
8. A bag contained £5 in shillings and half-crowns ; after 
18 shillings and 4 half-crowns had been taken out it was found 


that twice as many shillings as half-crowns were left: how many 
were there of each at first ! 


4. Subtract 


7 EXEROISE XXXVI. 


1. When w= —4, find the value of 
30 + 20~4[17 —9x — 4 {5 (2x — 1) — 4 (3x —2)}], 


2, Add together 16 {3? ae (% -3¢) 


8 4 2 
5, 1 1 1 
12 13 —3 (c _ i) and g (2a — 3b) — (6c —a@)}. 
8 
3. Subtract the cube root of at from the square root of 
25a52 
Saaz * 


H. A. KE. 2 
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4, Resolve into factors: 
(1) Va®-154¢42. (2) 4a? + dag +x? - 9. 


5. Solve the equations : 


(1) 2 (e—5)~ 3 (w-13})=5-2 (7-2). 


227-3 y-8 yt+3 wv-T , 4yt+1 
Ge ea 





a+ 0-6 r I +-4x 
w42x—-8 °° xt ° 
7. Find the highest common factor of 
Qa — 23 —10¢2-l1¢+8 and 2x3- 322 - 9r+5. 


6. Simplify 


8, In paying two bills, one of which exceeded the other by 
one-third of the less, the change out of a £5 note was half the 
difference of the bills: what were their amounts? 


EXERCISE XXVII, 


1. The sum of two algebraical expressions is a%1; if one of 
them be (2a? -— xr) (3a?+ 22), find the other. 


2. Find the square root of sat 303 4 = eta: 


3. Add together 


ae ee, (-%) py 
928 ? ary? ep? 27x12 ° 
4, Resolve into factors : 
(1) a?-—14a-72. (2) 3a?—20a—7. 
Find the factor which is common to the expressions 
6x3 -192?-16x—3 and 223-112? +117+6. 
. Solve the equations: 
(1) (3¢—8)(8%+2) — (40 - re 1)=(a@-—3)(@+7), 


2 eas — 3. 
(2) —? - ee eee mat re a oy 


o 


io) 
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wear 2°4+%r+ ar4+2a 


eer a eel 


re 4 v2 ~ a2 


7. Simplify 


8. The denominator of a fraction exceeds the numerator by 
2, and if the numerator be inqreased by 5 and the denominator 


be doubled the fraction so obtained is equal to S find the original 


fraction. 
EXERCISE XXVIII. 
: .  , & B22 
1, The product of two expressions is > + -~ ~ > +2; ifone 
ee 
of them is a 1, find the other. 
2. Solve the equation 
r-3 4+4 Sa 2. Tx-11 
et ae ee a 
3 +2 ~atet a 


3. Extract the square root of 
8a2z? + 24 + 10a.r° — 110a3v+121a4. 
4. Resolve into factors: 
(1) 5a? —-13ry — 6y?. (2) a®48axr-—47— 8a. 
5. Find the H.C.F. of 
1827 + 9.7? — 40.27 --21 and 1227 + 8a? -- 274 - 18. 
6. Simplify ° 
b(b 1, . 
Os yo~ ne}. 
, Bae ee (P-9) (es Y) eet 
pt¢q “LL Ws(et+y) ° 5a2h 7 (pt~g*)) ] 
7. Find the L.C.M. of 
4c*+ 425-822, 625-127! - 1827, and 3a? — 32-18. 


8. Twenty-eight tons of goods are to be carried in carts 
and waggons, and it is found that this will require 15 carts and 
12 waggons, or else 24 carts and 8 waggons; how much can each 
cart and waggon carry ? 

2—2 
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EXEROISE XXIX. 


1 When r=2, y= — ; , find the value of 


; 9 23a* 8a 3a* Qa 
: ta" " 4 eT terre oe 
2. Divide ee" 5 +3+4 by Ft tg 2. 


3. Find the value of 


4a? >/ 53 l 
= (n/a - / samt Gala) 
a 908 a+-ab— 120 
a?—2ab—15b2° a®—Sab * 


5, Find the lowest common multiple of 
6x2 —av—-12, 1522+14e-8, 102®-197+6. 


4, Simplify 


6. Solve the equations: 
(1) (a@+4) (y+5)=(% - 4) (y—5) +44, 47 = 23 - Sy. 
(2) e+y—c=5=y4+2-27=24+2-Y, 
7. Reduce to lowest terms : 
3024 + 11x? — 8227 — 122448 
1224 +523 - 332? -6r+20 © 
8. <A resolution was carried by a majority of 9; but if one- 


sixth of those who voted for it had voted against it, it would 
have been lost by 3: how many voted ? 





EXEROISE XXX. 
1. Divide 
ath! +a2bicid?+ctd4 by a%b?+abod + Ad. 
2. Simplify (v—- a)?- (a— b) (a+b — ax) — (a — b)?. 
3. Find the factors of 
(1) 35—742+ 352", 
(2) g%+47+4 -— 4a? + 4ay — y*. 
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4. Solve 4°8a- oe 


=1°69+8°9. 
; 32 
5. Find the fifth power of — Eai and the fourth root of 
24016 : 
40962529 * 
6, Find the highest common divisor of the expressions 
4o4 — 3303 +7622 -— 39x and 6x5 - 4624 + 9323 — 2722. 
7. Simplify 
1 3xt-v-10 | a?-2ab 
(1) a? — ab — 2b? © 323 + 527° 
1625 — 4824 + 3623 








(2) ofa —7a08 + Bar2° 
8. Solve 
e+2y+32—-10_ yt2wt+3v-3 2+ 2r+3y41 et+ytz 
10 - 11 ~ 12 mide: Salis 


EXEROISE XXXI. 
1. Ifa=-3, b=2, c=3, x= —1, find the value of 
bat — asc” + xa’, 


2. Subtract : {6 (a? —~2a—1)—(a?- Tat 4)} 


3 (42 ad rie ie 
from 28 1; (a? + 2a) ~ 1 (0450 “) : 
3. Solve the equations : 
"32 — 8°13 
(1) 2x0 — 21 =v 17. 


(2) w+e=y+2—3r-7=2e+y—324+18. 


4, If the divisor is at+6*—- ab’, the quotient a°+ab*, and ‘ 
the remainder ab®, find the dividend. 


§. Find the lowest common multiple of 
1—4u+32%, 1-92%, 1-62+92%, 
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6. Extract the square root of 
36.02 + 40a 4+ 25 — 1425 + 925 — 2024 - 1225, 


ae (y+2— 2a)? —(¢+a—-2y)? 
7. Simplify ay ees ey cen 


8. How many yards of 5 aN a feet wide will be required 
for the walls of a room x feet bY feet broad and z feet long, 
allowing » square yards for acon and windows ? 


EXEROISE XXXII. 
1, Simplify 
3a? —[(Be — 7) (v +1) —24(@4 3) (w@— 3) — (w+ 199], 


2. Find the quotient when the sum of ad 34+ 1) and 3(22+1) 
is divided by the product of 2c+3 and xr+1. 


3. Find the H.C. F. and L. C. M. of 
28araty, 35a%xy?, 56baty, S4ubsc%y?, 
4, Simplify 
(1) Set te BO tea ; 
(@=2) (w= 3) ~ (w-1) (w= 2)(@=3) 
(2) 627 — 5x — 21 1227 — 74-10 
1227? — 434+ 35 * [908-132 —14° 
5. Find the highest common factor of 
a+ e2+u-2 and 228 — a4 — wv — 3. 
6. Resvlve into factors : 
a? + 4a + 42” — y?— By - 9. 
7. Solve the equations : 
O8c—-°04 1:038--O07%u 


he tae = ag = Ord, 


we Y s eee 
(2) gig a¢57 =1%. 


8. Find three numbers whose sum is 21, and of which the 
greatest exceeds the least by 4, and the middle one is half the 
sum of the other two. 
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EXEROISE XXXII, 
1. Divide 


37? + 8y — 380+ wy? — 30° -9-y+ay—a4 by wd —y4+3. 
2. Solve the equations : 
w-l 2-a%@ Qw-l | 2-3r _ 


oy 7p tyr + ag =o 
: By Qy-x 20+ 3y ae 
(2) . ree =3, 4 = 26} — x. 


3. Find the value of 


6 = 
486a.r' cc at Nate 
(1) / Hee? (Ae 116 (a+b) (2a — (a—6)}. 
4, Find the highest common factor of 


9273 4 1522-—39xv-105 and 62°+1327 - 277 —- 84. 
5, Find the value of 


7 ee 
aaa)” Bera) ta)’ 
l 2 3 


(2) ajay lat ae hs ot oh 
6. Resolve into factors : 
(1) Qla®-17~-30. (2) Bub +. 729y/. 
7. Simplify 


j ] 5 
as a as amen 
ac a (om 2a7b? sa) ; 
8. Of a party seven less than one-half are English, five 


more than one-third are French, and the remainder, eight in 
number, are Germans; of how many does the party consist ? 


EXEROISE XXXIV. 
1. If w= —3, b=5, c= —1, find the value of 


3a “/3ab + 46 — 2be A/a3 — 5b + 12c. 


2. Solve the equations : 
2-2 “£4+3 x-4 


OP ig hg gr 
2% 4y Sv _ 38y 
@)  gt22-7 > Zo at= 
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3. Subtract the cube of a*— 2a from the square of 
a — 3a? + 3a—1. 
4, Extract the square root of 
‘ 
rier i at a 
5, Find the lowest common multiple of 
203-328, 425-Ox, 4204-12254 92%. 


What is the highest common factor of the above ex- 
pressions ? 


6. Simplify 
(1) 227-82 +6 ye BET Biz + 60, e?- 100421 
du? — 154 +12 Qn3-102 * gt-Te 
1 3 4 


2) a 3049+ Bo ietl0 Po bets 
: ] 4 2a 
7. Multiply 3 - 3 (3a — 2) 'y 1-5 a ° 
8 At what times between 9 and 10 o’clock are the two 
hands five minutes apart / 


EXERCISE XXXV. 
1. Simplify 
5 (3 {2a -3(b—a)} —4{7 (2a -b) — 5 (3a — 2)}] +5 (a +218). 


2. Find the remainder when the divisor is x+1 and the 
dividend is the product of +43, 2+4, r-77. 


3. Solve the equations: 
2e—-Yyt+e L-yt2e “+2 
Sg a = 


ee ee EE ee 


il 2y 





zx “2-04 ., |. 
ig a b e¢ x Qy 32 
4. Divide 6xryz 1-5-5, y) tae (24+ 42-1) by 
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§. Simplify 
2 — Bar+9a* | , (5 — 92? Green 6x? 
ai —4ar+422" —472° a?—ar—6x? 


6. Find the highest commSn factor of 
1824 + 1723 — 128.02 — 14249, 249449923 — 17122-14411. 


7. Find the value of 
ote ab ab 


ot wee 


a—ab? @+ab_ a*b—abs’ 


8. What is the cost price of an article which is sold for £a 
at a gain of « per cent. ? 


EXEROISE XXXVI. 


1, Solve the equations: 


z+1 27-6 4x + 132 
Og ge ag 

1 1 20-3  Qy—-13__ 
(2) g@-N=, G41), —, -+“y> =0. 





2. If c= - =) find the value of 


—- L 1 
yionee aes ef Be 


3, Extract the square root of (2? -—6x+9) (4a? — 4.+1), 
7 4-207 
4. Simplify (5-igg- GC 
5. The expressions 2a*+ 223— 11la?+ 132-3 
and Q2t-Qe5— 522+ 1llxe—6 


have a common divisor; resolve each of them into its component 
factors. 








6. Simplify — x — >. 
1+ l1-- @a@-- 
a a a 
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7. Subtract os from — ? and multiply the remainder 


1 
eet” a 

8. One-third of a ship belongs to A, two-ninths to B, and 
the rest toC; if C’s share 1s worth £1000 ‘less than half the value 
of the ship, find what the ship is worth. 


EXERCISE XXXVI. 
1. Subtract = (a~2b) from (2 36+9c), and take the 


remainder from the sum of ® (3e —a) and : (a+ 3b). 


2. Resolve into factors: 
(1) 2a3 — 62, (2) Bu8— 272, (3) at-27u. 
What is the highest common divisor of these expressions? 


3. Find the lowest common multiple of 
(1) 4b2, 8ary, libata*y’, ab’cy', 24a%2*y. 
(2) as w—Qan*, c? ~ ax. 
—38v-10 w7+2r-3 
—8r4+15 w- 3x42" 
5. Solve the Sem 
u—-3 x—2 
a aes ila er ‘ 
(2) (a—6)(@—¢)—(b—¢)(e— a) - (¢- a) (w— b) = 
Q+a 2-a, 2t+a, 2- 
) 2 — 
Sp mnie 2-a Ha Y grat aya 


4, Simplify — 





7. Find the simplest form of <> ; 
Pie 


ato 
a-1l 





a+ 


8, Find the square vie of the product of 


25% 
a+b+—, and a 7b +—, a436" 


2. 
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EXEROISE XXXVIII. 


Simplify ae 8 3 5 b~ 2 fia b— 3(5«- §°)} |; 


21 a? 5 330 9a3 aati 
ee paOer ah 2 
Divide 5 +7g+4 oe re ae og by 5 + Gta? 


When a=s, bas , find the value of 


sites JB 
2b4 ° 


Reduce tu a terms 
42atx — Tax? — Taz 
28373 + 42a2x4 — Wax” 
Add together 
6x Qa 
1-27’ 1427? 422-1 
Solve the equations: 
(ae ee 
Z-3 «w-2 «-5 «2-4 
(2) 3(cv—a)(a—2b)—2 (v— 2a) (x — b) = (a+) (w2—- 30). 


, and 1. 





2a+3  4a+s 
. . 3a+4 5a4+6 
Simplify a+2 3a+4~ 
t le ag 

¢ 3,2 2 

Divide (3 — 22) {= i76) by or ar 


EXERCISE XXXTX. 
Solve the equations : 
(1) 4(a#- pee 3(%+2)(a—- is (2+5)(a— 7). 


@) Bo +sy)— 4 y+ a)=1=5 (y—32). 


Resolve into factors: 


(1) 12a8z2 — 36a%ba%+27ub%e* = (2) 64a8r® — 21.60%? 
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3. Find the value of 


2 #—-] 223 +-4-—1 
l-z (l1-«)* 1-7 ¢ 





4. Divide e 
3 a % z v2 
gaye (145 +5 — 5.) ~ 3a (145-29 +52) 
by x2 (S+1)+300 (G+2) , 
bed 
+ gs cx 
5. Simplify a 
2¢-T+——-— +5 
a gg x 
6. Simplify 








ee 3 2. xy\2 
(0 Fae) (Ge) * Gee) 
Y-2 Y-x Y —% 


7. Extract the square root of the quotient of 
ed Se, ee 
A boy is one-sixth the age of his father, and five years 


8, 
older than his sister; the united ages of all three being 51, find 
how old each is. 


EXERCISE XL. 


d 5a? 2 
1, Multiply 37 +543 by B+ 5-2. 





a a(a+xr) (ax 
2. Solve g7 =e -(5 +12), 


3. Simplify 


8 _f 6(a+c) {eons +t | 


bao" | 7(B—e) * 19 (ab) * aos 


4, Find the H.C.F. and L.C.M. of 
48a5at ~ 40atz5 — 48a3z5, 60a%x? ~ 102a5x3 + 18atz4, 
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§. Extract the square root of 
aig? = b% Oat 3ba? Labs 
OP gt 95 tg Og ta 


(2) (a? —1) (2? + 7-9) (a27+3x+ 2). 


Ad 


6, Find the value of 
«a 
27 —B8y By2%—402  2243y- 


7, Solve the equations: 
1 1 1 xz —be 


ee ee 
— 


(1) z—-a a—-b « et @aa) (@—b) (@-0) 


9) tre, y—b_ y-a_@ 
(2) ma ob c a-b ¢° 





8. A man spends £x in buying y articles; at what price 
must he sell each so as to gain n per cent, ? 


PART IV. 


Including Quadratics, Indices, and Suras, 


EXERCISE XLI. 


1, Souve the equations: 
(1) (2e-1)(2Q-x)+2? 1 wv(B~ x)=0. 





Qetytl 6xt2y 1 _3 5 
(2) ag 3 A a a= 0, 3r-—5y= wale +y+-— :) 
2. Write down the seventh power of * _ J and the sixth root 
f 729a8}36 
O B4ecis 


3. Resolve into factors: 
(1) Q7al3x5—8atr4, (2): 9a? - 25)? -64— 80h. 


4, Find the H.C.F. of 
6! +2623 + 1522 — 162 —10, 


and 30.24 +- 136.27 + 95.7? — 797-65, °° 
5. Find the value of 
y y y" yf 


Q(x—y) Dlety) 227 Be(yP— a)" 
6. Simplify 
xy fete sah + {Et ar at 


atty®|e—y’ yp)” ley hy 
] 


spa 2a v 
7, Divide 0, — by 5 to,7 |. 
oe 
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8. Solve the equations: 


12 ] 


EXEROISE XLII. 
1, Simplify 
130 — 3[13% —5 {47 — 11 ~(#—8)} +4 (52-13 - 4 (e—5)}]. 


2. Divide at by a - 3x to four terms of the quotient. 


3. Find the highest common factor of 
(1) Ta3be®, Qlarr’, B5atery, 42a3dry. 
(2) 8at+4a3—84a?, 8a2+24a? 14a, 120545004 + 28a", 


4. Solve the equations : 














1 e 
(1) 1 = 39° 
2 6Gyt+8r_ sz+2e yd =] 
(2) 32-7 Wy ~ Bz ~ By44e ° 
5. Add together 
l 1 2a 4a 
a—-W’ a+2r? a?4+422’ at+16xt 
6, Simplify — 
1+ ——5 
ee oes 
a+ 
7. Multiply 
5243 3 alte 1) 
ek sie ee Al ete 4 
Sti thasy) 5 PY 1+20- hoe 
8. Solve the equations: 
(1) (e—1)(#-2)=290. (2) c+ =8. 
1+- 
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EXEROISE XLIZ. 
1, If«=3, find the value of ‘ 


2a**1— (22)! -3(@—1). 
2. Find the highest common factor of 


225 —1122®—9 and 4254+ 11a2*+81. 


3. Write down the square of 3 — . gt 6r+5 , and the cube 
of a = Fa 
2 3) 


4, Resolve 2°— 425+ 52? — 20 into three factors. 
5. Solve 





4u4+-17 7 Sr+36  2e+7 _ 82+19 
v+4 


6. Find the value of 


j 1 


1 
() gatpda t ont ae ohh” 
Pez pesae 
(2) w—Sar+4 x f+2, «£ 
w+] oo i4t : 
a 
7. Solve (1) (a-b)r+(a+b)y=a'+b%, br=ay. 
3 2 


—— 


@) 3-6 #37" 
8. A carriage, horse, and harness are together worth £144; 


oe 


the carriage is worth 5 of the horse’s value, and the harness 
3 


f the difference between the values of the horse and carriage : 
what is the value of each ? 
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EXEROISE XLIV. 


1, Solve the equations : 

(1) ‘82% —°067='473+ 0712. 

(2) 332+35y=4, 55x7—55y= — 16. 
2. Extract the square root of 

1623 (w — 2) — 8x (1-32) +1. 
3. Resolve into factors : 
(1) 60a4b5 — 135a7b". (2) 23-3074 7a —-21. 

4, Find the lowest common multiple of 

32a5b? — 32a4b? + 8a3bt, = 48a5bo — 48048 + 1203b7, 
5. Find the value of 


Bos G 9.0? (3.2 — 2y) 
2y B3xe+2y 9 2y (4y?— 9x?) 





6. Divide 


32  9n?—Qm? 1 1 


eae + t+ amn by nm _ ane 





7. Solve the equations : 
1 1 ] 
OF ges goa" ai 
(2) u(aty)t+b(v-y)=2a, yla+b)—x (a—b)=2b, 
8, <A dealer adds 20 per cent. to the cost price of an article 
to make the selling price; afterwards in selling off he deducts 


10 per cent. from the selling price and then obtains a profit of 
6 shillings: find the cost price. 


EXEROISE XLV. 


1. Divide 1-22 by 1—7+2z* to five terms, and give the 
remainder. 
2. Subtract the cube of 42?—3 from the square of 
823 — 9x —-1. 
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Simplify 
927 — 3624+ 11 


= 20.0 


(1) 622 +192 —7 
3a? ~~ 62? a C 
* Qa? — 49:2 ° 





25 (at — 42°) ” x 
5a2+ 102% 


(2) 6at — 2424 
Find the highest common factor of 
l+24+2—2, 1—-at-—a264+27. 


zx+i1 


Find the value of 
w4+~4+24 ‘ 
w2—4r+16° 


5. 
1 


e+4 464 





b b 
+7 -2 rt: +2 


as ear a 


6. Simplify 


oS 


7. Extract the square root of 
(6a? + a — 2) (3a? — Ta — 6) (2a? 
8. Solve the equations 
w+a xr 3 
”) ate (=-5 
ae 
. 3 = 


3 2 
(2) PoIk a ee 





—Ta+3). 


EXERCISE XLVI. 


Solve the equations 


1. 
Q) 13-3[47-5 {27-—3(a%-1)}] 4-5 (2—.) 


(2) y—2=245(y +2), 


2. Find the ei root of 
4x 


30 —Yy — ti (y+ wv)+3=0 


3a ax 


eee 
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3. Resolve into factors: 
(1) 405442422493, (2) 250% ~9y? ~ 40. +16. 


4, Simplify and reduce to lowest terms 


Tat 160-11“ — 2 
Xx x 
TS ° 
2818+ TLe?— 350 — 69 —— 





5. Tivide 10u? — 138a6 — 962 12a? — 5ab — 262 
6at—7ab—5e |'Y «19a2—17ab—5b2" 


6. Find the value of 
2a _ 2b- a* — 2b? | 3a? 
a-b a+b a—-b a+? 


7. Solve the equations: 





(1) Tee cee 
7 
78 
1-2 


(2) x-y=9, w?+y?=125. 


8. A person invests £1700, part of it in 3 per cent. Stock at 
90, and the rest in 3} per cent, Stock at 104; if his annual 
income be £55, find how much he invests in each Stock. 


EXERCISE XLVII. 


1, Multiply 
ak - 3a3 — 2+4a74 by as +3 4 6a7 4, 
2. Simplify 
(a—b—2c)?—a (a—b— 2c) —b (b— 2c— a) — 2c (2e—a— b). 


3. Resolve into factors: 


(1) 622+ 7x —- 20. (2) 2%+962?—4—6b2. 
3—2 
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4, Multiply 

15a? + llab — 140? 14a? — 3ab — 2b? 

Blat+ub—108% °” 10a*+ Gab — 76? * 
5. Solve the equations: : 

» 6e-7_5(@-1)_ 1 

() O646 7 Taee8 12 

zc 6 2-6 

(2) 37 7 5@s4)" 

6. Simplify 


4a? jes 3a —b 
2-6 ( ° a ) 


a ee 





7. When 


l-x 
— , find the value of — - Vv 
(1 +a*)4 aes a 


8. A person oe away 5s, more than i of his money, and 


re 


has left 9s. less than © , of it: how much had he at first ? 


EXERCISE XLVIII. 


1. Divide 
81 — 54a + 38ax (a — rr) +(a+2) (a> — 2) by 3-a—-x. 
2. If a=s, b=-1, x=0, y=-5) find the value of 


(b-y)? (y-a? 
aev—b? by—absr’ 





3. Solve the equations : 
‘be-'l ‘Te#-"l_ 
(1) “OF 704 198 
Do bss As ade ad 


(2) Soy oe ge _ +z, = 85. 


=U, 


4, 


5. 
6. 


7. 


a 
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Divide 5? — 10” — 75 b 52? + 52 — 30 
Qnt-22-40 9 Zp 4g—48 ° 
al = 1 1 
4 


Multiply V25+3x 
Find the value of 


he 12 10 
ll +o vege x—5 


<2Na by 227 — 34 §— 4-1, 





Simplify 
2/1 1 1 1 
3(9- 3") -3 ae eC a ae 
eT 4t oA al) _ 2 
9 4 gore] 3 
7 1 1 
PONG Gee ge 
EXERCISE XLIX. 
When o=' , find the value of 
ie a’ ] + a3 
l-a l+a 
ita 
l—a l+a 
Resolve into factors : . 
(1) 202% - 23x? - 212. (2) a&+ Tat - 5a4— 35. 
Find the square root of 
5 : 5x _ 3. Qd2r 9 
4 6 5x 36 Q5.r? - 
1° 4-524 + 8a + 4.04 
Reduce to lowest terms oh ot 4 Bat + Bx 


Find the value of 


ye A gO, ee ol 
a—-2b a-b a at+b a4+26° 
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1-3 {1-3 (3-%)} 
6. Simplify ; 


1452-3 (6-9) 


é& 


7. Solve the equations: 
] at 


(1) v-3 b-x 3° 
2: ie 
(2) a 7; ° vty =2. 


8. The product of two numbers is 75, and the quotient of the 
sum by the difference is four times the quotient of the difference 
by the sum: find the numbers. 


EXERCISE L. 
1. Solve the equations: 


1 1/3 J v 
(1) 4(Be-54)-5(B- 2r) = 4 (04-3). 
(2) 3c-2y=13, 38y —-224+16=0, 32-2r=9. 
2. Find the highest common factor of 
42° + 6.04 — 723 + 87 — 294 — 36, 5° 4+ Tat - 9034+ 11a? — 38e - 40, 
3. Simplify 
@—-a-6 | a®+12a4+32 | a®4+2a-15 
o*—~a—-20) a*+10a4+16° a@®—12a4+35- 
4. Divide 
6a? — ab — 12h? 12a? — 16ab — 30? 
6a? + 23ab+ 2088 °F “6a2+7ab— 2002 ° 
5. Divide /x-24/a41 hy Va-2 Mr+, 


6. Add together the fractions: 
2 2 1 3 i) 


l-a’ 1l+a’ a®-1’ at+1’ a-1- 
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= 


Multiply 


] 6a? —1 2 
oe 5a 


9a * ga(1—9a) Y 3q—i~ 1 ~ 3% 


8. Solve the equations: ¢ 


(2) a*-Suyty?=5, ax-y=3. 


EXERCISE LI. 


1, Find the lowest common multiple of 
3624 — 81x’, 1625 — 4824+ 3623 and 244+ 72274 5477, 


2. Divide the product of 
Ga? + Tar — 307 and 15a*+ Tar -—22? by 10a?+ l3ac — 3x2. 


3, Find the value of 


at + Quy 2 — Ba: - wy 
— 4y? nai ~ dary — Qarky?* 


1-5 3\2 2) 12 
4. Simplify NE SECs ee ee ne 
2) 


i 
5. Solve the equations : 
x 9 «+3 
(1) +3 ° 10 « ~ 


6 4 


6. Find the value of 


2/63 — ine + 59/46, 
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2 
Dead: “ieee Pe) 
7. Simplify o-+—-5-5 
sommes ka a Ta 
3 3 4 2 8 
( 
8, There is a penny difference in the price of adozen oranges 


at two shops, and consequently one gives two more for a shilling 
than the other; find the prices per dozen. 


EXERCISE LIL. 


1. Divide the product of 
Qe*-x—3 and 327+2x-—5 by 62? 42-15. 
2. Find the value of 
RITE ETE) (Stee ey 
wy2 eosgédy 3 ) ) 


. ae @+ab @B-B (4—b)*+ab 
3. Simplify ab —b? * B+ 0 * (a+b)? —ab ‘ 





4, Find the value of 


a a—b 3 3 
1+ba Te ial 
Ow oS. 
typos "4 o=8 
3f-- al 
ae ab? FB /efag=at? 
5. Simplify . de ee 
p2 ab? 
6. Solve the equations: 
t-a ba — 
2 2 


(2) meme es 
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— o, V5-1 
7. Given 4/5 =2°23607, find the value of ie 
8. How many minutes does it want to four o'clock, if three- 


quarters of an hour ago it was twice as many minutes past 
two ? 


EXERCISE LITI. 


1. Multiply a™+1+a? by a-"-—a 241. 
2. Simplify 
1 1.,1\ b+e-a ct+a-b at+b-c 
() 2(5+5+5) bo oa 
1 3 1 
(2) g—3 (w—3)(@-1) * @—1)(@—2)(@—3) 
3. Find the value of 
+e O- 1 e+e te 
t-1l° et+a? x -74+1° 


4x7 8x+3 6.0? + 4-1] : 
4. Reduce - 2426 and ant hb bon2 to their lowest terms, 


and subtract the first expression from the second. 


5. Solve the equations: 





6. Find the value of 


Ls E Rares one 
{(a2 + 62)? — (a? — B32 and (22 + y2?+ fa? — 9), 





1— 5s ces 
ae ee a er 
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8. A person possesses £5000 stock, some at 3 per cent., four 
times as much at 34 per cent., and the rest at 4 per cent.; 
find the amount of each kind of stock, his annual income being 
£176. 


& 
EXEROISE LIV. 


1. Divide 
A 1a 41a? Wag b 20" bt 
3° 12 a 4 43 7 @t" 


b3 cb 


2 3 3 
2. Simplify is (2a? + 3ab — 4b") — a («ub a =) 
3. Find the cube root of 
270° — 135a°4+ 171lat+ 55a} — 1142 - 60a —8. 
4, Simplify 


‘ - 242 : ai 
a?/b\ 2 5, &b , c ? a %¢ 
") ji 2 () _  @) aa ee ae: \. 
cf a *b 3 b6 


5. Find the value of 
(1) 1/243 4/48 — /76849 — 


3 
(2) (2/2 +4/3) (3/2 —4/3) (3 /3 —/2). 


3422 2-Br 1 16r—2" 
9-4 xr 8 wg-4° 





6. Solve 


7, Find the value of 


fig, Tee ME ee 
64+ 5a+a? ~ 5-12a+4a? * 15—a- 2a?’ 
x 1 x (2? +3) 


@) iy” ei” (@t-1 * 


8. Two persons A and B together own 175 shares in a rail- 
way company. They agree to divide, and 4 takes 85 shares, 
while B takes 90 shares and pays £100 to A: what is the value 
of a share? 
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EXEROISE LV. 
1, Find the lowest common multiple of 
wb? — aber, a3 (a—.r)3, Tab*(a—w)y, 24 (a*- ax). 


4 
.. 27a°b%c! 
2. Find the cube root of — Gdaiclo ? 


and the square root of (6.c?+ 13. +6) (92? — 4) (62? + 5a — 6). 


1 -1_ gl 1 
3. Simplify ges ae a acaidaa 


ate ~ alg—-argo ar —a 
4, Rationalise the denominator of 
Vac+2+r/x—2 


Vx+2—Vx—2" 
5. Solve the equations : 
(1) Qu -Ta  w- 8a w-Ta , 2r-9a . 
a-4a «2-90 mu 8a w-da 
2) Ve4¢54Vc=V6r4+1, 


13 +f 2 
’ r¢ \ - 
6. Find the value of Ms 9" 


7. Find @ in order that r=4 may be a solution of 
r+3 r-3 2-3 
4 1238 _ Ww 


wta wv-a r-) 


8. A person bought 80 lbs. of tea, some of it at 2s. per Ib. 
and the rest at 3s.; he finds that by selling the whole at 3s. 
per lb. he would gain 10s, more than by adding 6d. per Jb. to the 
price of each: how much of each did he buy ? 


EXEROISE LVI. 


y= —1, find the value of 


44 ALGEBRAICAL EXERCISES 





2. Solve u(a- a) b(o++) _ 
b a ; 
8, Find the value of 
oe a—b a+b 
(1) (att x art), QO) ea 


&-—b a3+B8 


4, Find the square root of 12+2 4/35, and express with 


rational denominator ae = ‘ 


ie sp\ias 
5. Simplify 2 ae LT eee 


— eee 


w— ary” (w+2y)?—Qary ~ w= xy?" 





6. Solve (a—6) c+y=2a (a—b), axtby=a3 — b%. 
x 


I and z= ae 


22 
7. If I=) 42° tan’ find y in terms of 2. 


8. The price of one kind of sugar is ls. 9d. per stone more 
than that of another kind, and 8 Ibs. less of the first kind than of 
the second can be bought for £1: find the price of each per 
stone. 


EXEROISE LVII. 


1. Reduce to lowest terms: 
6a%y — baty? + - vy 
6.24 ~ Baty 4+ Qxry? 
2. Extract the square root of 
Wa? — 1294+ 16n—8 4 dat - 24 -4, 


3. Solve Vaot7+Vr42=5. 


2x —5 Qu2- 11 
wv—-ot+l s+] ° 


4. Simplify + 


5. Find the value of 
(1) (5 —W/2) (2-41) (s/5 +. 0/2) (2-1). 
(2) ¥3+/54+73-/5. 
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6, Find a in order that s=2 may be a solution of 


ar, # Wart 
a-1° 2% 33ar ° 


Bu-1 5£42 

7. Solve Po ana > 
8. In laying a submarine cable it is found that the length of 
wire employed is 10 per cent. more than the distance between 
the places, and that in the first third of the distance two miles 
more than one-third of the whole cable had been used, and the 
slack had been 11 per cent. of the distance run: what is the 


distance between the two places? 


EXERCISE LVIII. 
1. Find the value of 


1 1 bg 
(1) 3 (a — 3y) +5 (2.0 — y) ~ 75 (a — 9y). 


e+2 xr—Y 1 
oa 2 (a+2) 


4 ° 
2. Find the square of 
3 1 1 3 
ve Qe? - Be tea 2. 
Solve wt4—-5r/74+3845=0. 
Divide 
449 — 108 Bch + 2493472 


Be! 12a” 9.03 -— 184 
5. Extract the square root of 47 - 6/60, and simplify 


1 1 
Pe ae) ey 
/47+6./60 /47 -6,/60 


6. Simplify 
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7. Solve et+y=6, 4(w-y)=ay. 


8. In an examination 133 candidates withdrew; if 17 of 
these had passed and the rest failed, there would have been in 
all one failure out of five; if, however, 18 of them had failed and 
the rest passed, the failures would have been one in six: what 
was the total number of candidates ? 


EXERCISE LIX. 
1. Reduce to lowest terms: 


eae 


2. Solve the equation: 
8-07" °3- ‘16x 
“ols a5 38 
Pe Xv x 18.73 
3 Simplify (—B_7 1480” 92t—1" 


4, Find the cube root of 


1 
a-~*b 2 at 3 


5, Find the value of 

gy 3¥2-2N3_ 8242/3 gy __ 18 
3/24+2/3 3/2-2,/3 {37 —20./3 

6. Simplify 


2 1 a 
3-1-9 —— 
1 


g~9_g-%) 





pews 


7. Solve ws ee 
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8. I allowed a pauper 3s. 6d. per week until the number 
of shillings I had left was the same as the number of weeks I 
had been paying I then increased the allowance to 4s. per week ; 
if the money lasted altogether for 35 weeks, find how many 
shillings I had to give away. 


EXERCISE LX. 


1. Simplify 
a*+ b? +2ab abt _ 4a(a +5) 
Zab e a+)b3° a®— ab + b2° 


2. Find the value of x 


— ye 


3. Simplify 


35 15 l 7 3 
0+, 7 =3) (5 E47 +43) 


4, Express in the simplest form : 





ae = at at 
(1) (16) *-(81) 4+ {(16) *+(81) 4}. 
ee -3 
(2) B8+/2.4-6—~ Vo — (82) 5, 
(4) 7 
5. Resolve into factors: 
(1) 36a*— 972? + 36. (2) 1120? + 1382ry — 1357/7. 
6. Divide 
i eS ae mer De ps 
Bry? (a —y)- ey¥V6 by 273 —- 8x2? /2. 
7. Solve 82y-13y?=3, 13c?-2lxry=10. 


8. The number of serjeants in a company is twice the 
number of officers, and is equal to the number of companies in a 
battalion; there is an officer or serjeant to every 10 men, and the 
whole battalion (including 6 on the staff) numbers 600: how 
many companies are there! 


PART V. 
Including Ratio and the Progressions. 


EXERCISE LXI. 


1, Ir a=1, b=2, c= —3, find the value of 
(eb + 5be? — 6? (a —c)} {a + (b- c)} 
9Qa—(c-2b8) * 
2. Divide a?(6+c+4+2)+2(ab+ac)(b+c+2)-b-—c-2 
by a? + 2ab+2ac-1. 


3. Solve the equations : 
z-2 10-#% y—10 








Qo 3 mn 
Qyt+4 We+y x+13/- 
12 32. —s«d16 


8\2 8 
(2) (2+5) +u=42--. 


4, A dealer bought a horse for a certain number of pounds, 
and having resold it for £119, gained as much per cent. as the 
horse cost him: find the price of the horse. 





5. Simplify 


Ce nee 
wd eb e 


si es as 


6, Find the square root of 
254 + 10y J/xt+y?+ 10/0 + 2y+ 1. 
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7. Ifa: b=c : d, prove that 
ub — 3ac? : 63 ~ Bad? =a?+ 5c? : 6°4+-5d2, 


8. Find the sum of 21 terms of an A. P. whose first and 
fourth terms are 4 and 13 respectively. 


EXERCISE LXII. 


1. Resolve into factors: 
(1) 2a3+ 32°y 4+ 22+ 3y. (2) 39x? — Tx - 22. 
2. A and B distribute ten guineas each among the poor; A 


relieves six more people than B, but B gives to each person four 
shillings more than A docs: how many does each relieve ? 


; . +8 atb lfa—-b 1 
3, Simplify 4- Sh 5 | - ah. 


4. Solve the equations : 


3°704 - 44 
(1) ——, Yo Od, 


(2) Vatat+nVur—a=2e. 
5. If #+y=22, shew that a to =2. 


6. Find the value of 
54+3,/8-7/6+3/24 /31—-10,/6. 


7. If : “5 varies inversely as w— y, shew that 2° + y? varies 
v4 


aS ry. 


8. Insert » arithmetic means between @ and 0, and find the 
sum of the series thus formed. 


H. A. E. 4 
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EXEROISE LXTIT. 


1. Simplify 


(1) pita a(e+i)hs (+2) : 


3 22 067 1 l 


(2) a®bse? x 9 x (cba?) 2. 
@ 5b ab 
z—-a r-b b a’ 
xt + aly? + y' = 243 } 
way +y2= O50 


2. Solve (1) 


(2) 


3. Resolve into factors : 
(1) a*— b?4+6be ~ 9c. (2) (vt4y?)? - 22 (a — yr 


4. Find the H.C. F. of 
Tat — 10aa3 + 3a2r? — date + dat, 
824 — 13aa3+ 5a%x - 8a3r 4 3a. 
5. Simplify Vay ba Nerty—y 
Vettyty x—ar—y! 


6. Sum the series: 


1 
L) gpqiigr & 84202 - to 37 terms. 


(2) 2, /6, Ba/2, .seeee to 12 terms. 


7. If a+6, b+c, e+a are in continued proportion, prove 
that a+b, b+c, c—a, a—b are proportionals. 


8. A man buys a shilling’s worth of eggs, but having broken 
four they cost him each one farthing more than the market price: 
what is the market price per dozen? 
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EXERCISE LXIV. 
1. Simplify 


3a 6 pee 5y? 
a) y yr by 


w-Qy w+2yF xi—4y? — a4 4y2° 
3 
52 =o 
(2) -—,-6,/8 + 16(2) 2. 
10 3 


2. A number of two digits bears the ratio of 7 : 4 to the 
number formed by inverting the digits. If the sum of the nusniete 
is 66, find them. 


3. Solve (1) 38+ af = 3104. 
(2) Qa — 3x24 4o/e?—-3x4+5=11. 
4, Resolve into factors : 
(1) 6 (a? —1)4+5e. (2) (a -1).2?+ (Ba-lhw+a-a* 
5. If c+y=u, cy=v, express 24+ 7‘ in terms of w and »v. 


1 
6. Of what expression is | — 5 ~— 2a?x the square root? 


7. The sum of three terms of a harmonic series is 1,4,, and 


the first term is ; : find the series. 


8. If «x varies as the sum of the cubes of two quantities 
and z whose sum is constant, find the value of z when y=2, it 
being given that when += 3, y=3, and z=3. 


EXERCISE LXV. 


]l. Find the H.C.F. and L.C.M. of 
3922 — 178x439, eieaudise 274% — 1142 —13. 


at 
(2) ot gy =p Ahep in 
ay =p-q 
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3. Simplify -2+ 





(2) at+at aan 
§. If a: b=c : d, prove that 
a(a+b+c+d)=(a+b)(a+c). 
6. Sum the series: 
(1) 54624744864 0.0... to 21 terms. 
(2) 5+ 1+ ‘2+°04+4+ ...... to infinity. 
7 If «+y=1, prove that (2? - y’)?= 34 —- xy. 


8. Shew that if s—y 1s a mean proportional between 
yt+z—-2x and y, then x will be a mean proportional between 


y and z. 


EXERCISE LXVI. 
1. Divide 1+2x by 1 — 3 to four terms. 


2. Simplify 
gy) 3 _2e+1b 2, 182+ 15) 
Qe-3 4277+9 2+3 81-1624 ~ 


a. b\fat+b a-b b 7 b 
@) Ce es : ro («- ear a)arot as) 
t+4a4+3 40+a+6 _ 


ey Z+4+3° “£t+a-3 


2 
(2) oY = = cyt 6. 
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4, Find the product of 2+2 /u%y7+2/y 

and am 2 Af ary +2 fy. 
2.1 3 5 Oa 

5. Simplify {t/a §—7qa%b Va *b | : 

6. Find two numbers whose difference is to their sum as 2 
to 3, and whose sum is to their product as 3 to 5. 

7. If a: b=c : d, and if 2 be a third proportional to a and 
b, and y a third proportional to 6 and c, shew that the mean 
proportional between wv and y is equal to that between ¢ and d. 

8. There are m arithmetic means between 1 and 31, and the 


7th is to the (m—1)thas 5 to 9: shew that the number of means 
is 14. 


EXERCISE LXVII. 


1, Find the square root of 
I+a- : Ju (1 +./2) tye(2 + Ma J) 


2. Solve (1) 2 (mex +ly)= ve 


n (lx —my)= mary 
1 cee mene 
(2) 5 (ep y\=2—y=Va+2y—1. 


3. Prove that the product, of any four consecutive even 
integers increased by 16 is a perfect square. 


_P+e-a@ _a—(b-c)? 
4 ft t= be > YO Fea? 


find the value of ae P 
\-x2y 
5. Find the value of 
peel, decease 
@—b)(a-c) (a=<) (be) * O=a)(e~b) ’ 
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6 Resolve into factors: 
(1) a?+6abd + 9b? — 3ac— Ybe + 2c*. 


(2) (422—3x —6)? - (2? — 40-4)? 
7. Find a number to which if 8, 8 and 17 be severally added 
the three results are in continued proportion. 


S, are the sums of three series in A.P.; the first 
pacha is 1, and the common differences are 1, 2, 3 re- 
Prove that S, is the arithmetic mean between 8, 


spectively. 
and §,, the number of terms in each series being the same. 


EXEROISE LXVIII. 


sae 3 


anaes 
(2) /45 +35 ~4/1 3, — - V7 — 2/10. 


1. Simplify (1) 


2. Find the H.C,F. of 
2a8 — 9a*h +4ab?, 4a% —17ab?+4b3, a3b — 8a2b*+ 16ab*. 


3. If x and y denote rational quantities, solve the equation 


atytyx—y=4143/3. 


2 
4. f% i= a= ee hq? Prove that each of these equal quanti- 
ties is either zero or 1. 


5. Sum the series: 
(1) 1°72, 1°5, 1:28, ...... 
1 1 
(2) 16 ) J128 ’ 8 9 secon to 20 terms. 
6. If ya 22-1, and if =o x=,/2 are simultaneous values 
of y and 2, find the value of « when y=2. 
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7. Find the first term and common difference of an A. P. 
in which the sum of n terms is equal to ant bn. 


8, The perimeter of a triangle is 11} yards, and the sides are 
proportional to 14, 3, 4}: find them. 


EXERCISE LXIX. 
“2-1, x+3  2(e+4) 
1. Solve (1) ce ea a ee 
(2) e+ y?=74 } 
+ cy + ary? +y>= 888 } 
2. Express as the product of two factors 
(3a +-5b)? + b? — {16a? + (5a — 3)*}. 
3. Simplify 
' be (b-¢) +a (e—a)+ab(a—b) , &-be-ca+ab- 
(1) a* + be —ca— ab ° cat 


ae ee ee | 
(2) [a*{a *b 3(a%b*)s} 2). 
4, Reduce to its lowest terms 
at +b — ct — dS + 2a*b? — Qc*d? 
aid — acd + abd — ad3 


5, Four-sevenths of a merchant's capital is invested at 
rt per cent., one-fifth at 5 per cent., and the remainder at 


4% per cent. His income from these sources is £4; find the 
amount of capital invested. 
6. Simplify 
— 1 
l-2z + ——. 
» Leg Buttes 
ne a 8712/42 
V1 — x? 


7, Ifa, 2a, b, 2c be in continued proportion, shew that b — 2a 
is a mean proportional between a and Qc — b. 


8. How many terms of the series 20, 18, 16, ...... must be 
taken that the sum may be 80? Explain the double answer. 
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EXEROISE LXX. 


1. From x (a+a—2b) (a — 2a +) 
subtract (a+) (c+) (r — 2a - 2b), 


2. Simplify 
I 


10 
yO ee GAY nd ee ; 
(1) 4/147-=, -3,/75 Tee 


J2+1  /2-1 


2 - = 
2) 841+ 7321 


r+4 x-4 10 





3. Solve (1) eG ear ia 
@) atbeetatite 
4. Simplify ; 
meee 





+1 


pee dese) 
“ab+1?> 07> abt 


5, Find the value of aoe when 


6. The income of a Railway Company is sufficient to pay 6 
per cent. on the whole of its share capital; but the Preference 
tock, to the amount of £400,000, is only entitled to a maximum 
dividend of 5 per cent., and this enables the Company to pay a 
dividend of 6% per cent. on their ordinary shares. Find the whole 


share capital. 


7. Ifa: b=b : ¢, prove that 


1 1 1 
att gt po? 


8. If z varies as ee (y+b), and is equal to ab (a+b) 
when «=0, y=0, find the value of z when x=6, y=a. 
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EXEROISE LXXI. . 


P : 1 
1. Simplify 7 hPa? - 8a +2) (et +e '), and sub- 


1 

tract the result from a e 

2. Divide W fa +74 by re a vy /2 +", 

3. Resolve into factors: 

(1) at _ Ou 6000. (2) l6a3 a 49ah? + 4a? -_ Tab. 
4. Solve 
| ; lo 2 
etl wtQ v43° 
xr? — Qy? = 64 
2 

) ty t dy =i ‘1 


(1) 


5, Simplify 
(1) at—Avy—Sy bu — BOY 
v(a+y)? we — dary — Sy? 
(2) 7/5443 4/16 —7/2-—5,/128. 


6. I spend £6 in buying copies of a certain book; if I am 
allowed half-a-crown discount off each copy, I get 4 books more. 
How many books do T buy, aud what is the price of each ! 


7, Shew that a: 6 is greater than a?+b?: 2ab if ua: bisa 
ratio of greater inequality. 


8. The arithmetic mean of two numbers exceeds the geo- 


metric by 13, and the geometric éxceeds the harmonic by 12: 
find the numbers. 


EXERCISE LXXII. 
l. Divide 
9 3 
] — le — ay + 20? by 1 -- Qu — 2x, 
2. Find the L. C. M. of 


2labe*x (a3+y°),  TS5a*bcy (x? - xy +y"), 
105ac? (4 +. y)?, s5abexy (at + v2y? +y'). 
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3, Find the value of 3 4/40 — 2 — 625 — 4 ,¥320, 
4. Simplify 
sz 2 2g? 
(1) anus (pat + ayai(sa-*)- 
(2) 3x8 408 — Vet 
323 — 222-192 — 6 
5. Solve 
(1) (a —8)(2¢—3)+V(e@—1) (Qe -5)=,/2. 
(2) («+y8+(%—y)=730, xy?=80. 
6. If a: b=6 :c, prove that 
(a—b+c) (a+b+c) (a? — b?+¢*)=at+bt+c4, 


7. On the lst of November 3 shares of A stock and 5 shares 
of B stock were together worth £770; a fortnight afterwards, 
when the 4 stock had risen 2 and the B stock fallen 3, the worth 
of 5 shares of A stock together with 7 shares of B stock was 
£1143. Find the value of a share of each on the Ist of 
November. 


8. In a geometrical progression, if the (p+g)th term is m, 
and the (p—q)th term n; shew that the pth term=/mn, and 
Yad 


2a 
the gth term=m (*) 


EXERCISE LXXITI. 


1, Find the square root of 


re rae | a‘ + b*+ct 
(atta) tame 


2. Express in their simplest forms: 


1 
a+—+1 ao tl+- 


2 
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3. Find the H. C. F. of 
a*4+4724+16 and 20—1074+-172? — 228 + af 4+ 25, 


4, Solve (1) (7+ a) (a? — a+b) = a8 + ba? 
(2) w+y2+x2-y=18 
vw? — 3y? + a+3y+30=0) © 
1 1 


5. Simplif ———— dt] 
a NIT+4/15 17-415" 


_y 
6. Find a mean proportional between ™*Y ond os J ; and 
u-yY wry 





a third proportional to «?— y? and x —y. 


7. Sum the following series : 
3 14 51 
(1) 5? = 10 > 15 »° 
1 1 


8. A man buys some coffee and cocoa each at 6 shillings 
per lb., and some tea at a shillings per lb. The money spent in 
coffee was three times as much as that spent in tea, the number 
of pounds of coffee and cocoa together was equal to 5a, and the 
number of shillings spent altogether in cocoa and tea amounted 
to 3ab. How many pounds of each did he buy ! 


.. to 10 terms. 


... to 7 terms. 


EXERCISE LXXIYV. 


as 2 /by 3 2\6 
1, Simplify (1) () : Ga) ; (is) 
(2) ‘J /a6~4)s, 
2. Solve (1) (1—a*)(#+a)-—2a(1—2*)=0. 
(2) Ve454Va—-4=V 4041. 
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3. Find the expression of lowest dimensions which is 
exactly divisible by _ 
a’b—b(b-—c), act-a(a-b)*, and (a+c)?c— be. 





4, Simplify : 
a y\ 1 sy v 
w) Ges aay * yy" 
(2) 24 i 
a re 
wm - air 


5. Shew that the sum of the cubes of 2a — 3y and 27+ 7y is 
divisible by 4(7+,4). 


6. A party of friends incurred a hotel charge of £19. 16s., 
which was equally divided amongst all but two, each share bein 
thus 2s. 9d. more than if the charge had been equally divided 
amongst all. What number did the party consist of? 


7. Insert 4 harmonic means between 1 and = 


8. If A varies directly as the square root of B and inversely 
as the cube of C, and if 4=3 when B=256, and ('=2, find B 


when 4 = 24 and C=; ? 


EXERCISE LXXV. 


1, Find the H.C. F. of 
(a? +a — 2) x? + (2a?+a+3)v+a?—-I 


and (a?+ 4a + 4) 74+ (2a?+u-6) c+a?-3a4+2, 
2. Resolve into factors : 
(1) a+ 9x%+81. (2) 2a3+ a ~Q0—1, 
3. Simplify 


(1) orogens (I+ i) - (2) 28-1673. 
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4, Solve (1) 2®-334+6V/22+7=0. 
1 1 
2) a + - tae = =6. 
os at+Ve2-1 0 x —-Nat— 
5. Find the square root of 


9 
s saves +5 -3y+y° +6 Vx Ty, 


6. The firgt term of an A. P. is 48, the common difference is 
—4, and the sum of » terms is 300: find 2, and explain a 


double result. 


7. Ihave a piece of cloth; if it were three inches shorter 
it would be square, and if it were eleven inches less in width its 
length would be double its width : find its length and width. 


8. Sum the series: 


1 1 . 
(1) yaya /3 B42 7 to 7 terms. 


(2) 26, 2, 15, ... to infinity. 


EXERCISE LXXVI. 


1. Multiply together c+a—b, r+b—c, «+c—a, collecting 
in brackets the coefficients of the powers of .z. 


2. Solve 
qa) *t¥L3, (2) Say=15 (x+y) 
2 : Tyz=12(y +2) 
2r+2=12 om are 
a cv = 20 (¢+.2) 


3. Simplify 
(1) (20+ 3y)? ~ (20 ~ —2y P| (2) 1 ~(m?+n*)+2mn 
Wary + Waxy? + by : mn+mn—mn ° 


4, Multiply 
623 62" 


_9 Oi ee _ 
au + Ax aa by 1+ spas 
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5. If 2s=a+bh+c, prove that 


a? +b?—¢ 8 
~~ eab =? (5-1) (5-1). 
6. If. and y are both rational, solve the equation : 
a —y?—INay=6— fb. 

7. If y varies as the sum of two quantities one of which 
varies as x directly and the other as x inversely; and if y=5 
when +=1, and y=7 when «=3, find the equation between « 
and 7. 

8. Express in its simplest form : 

2+,/3 2-./3 
J24V24/3 J/2-V2— 93 


EXERCISE LXXVII. 
1. Find the fourth root of 


07. OF. BI 
ye + ra 
eet tee Th aee 
2. Divide 
_ 34 (8~2) 3 
ee ge ee ee ay 


3. Resolve 9a? (x? + 12a6) — (46223 + 243°) into four factors. 
Simplify 


11 1 53 
a2? ce 2 a 8 3 
Se ak oe a 
& a 3h 3 bs 


1 1 
——— — +4 is _ -~ -— @ “ 
(J m2 —1 40 m2 4-1}? {J mn?2 — 1 — Nm? +1}? 
5. Solve 


On x 4 
(1) Qa+3b * 2a—3b~ dat — 902" 
(2) ax®+b2+c=a (1—z)*+b(1-2)-«. 
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6. Find the value of 


n/ Qmn+y+VImn—y 2mn — ¥ 4mnp 
eee when y= =", - 
/2mn-+y — vImn —y peti 


o 
7. Sum the series: 


(1) 142, 12:3, 10°4, ... to 15 terms. 
(2) 14°4, 10°8, 81, ... to infinity. 


8. If y? o.v?- 1, and if 3 vets 9) x=,/2 are simultaneous values 


of y and 2, find the value of « when y= 2. 


EXERCISE LXXVIII. 


1, When v=], y= ao z=0, find the value of 


1 
w—[y—2— (Qu ~ 2y— 5 (8e—y)}] 


we 
1 


v 





mi a 


R 


2. Find the square root of 1] — 4a to four terms. 
3. Find the highest common divisor of 
(3a? — 5a — 2) x2 + (407 +5042) v4? + Qa 
and (9a? + 6a + 1) 2? + (6a? + 2a) x + @*. 
4, Simplify 
dy (x?—axyt+y") 2—ay—-Bay? dy & 2.12 — 3.ry 








B+? tp ety oh ryt yp” 
5. Solve (1) 3u-Yy a (2) a 
327 + 2ry —y*=9 ty - y= " 
6. Divide the product of 
Y (ry TP og 9 e oe, pee 


ee ee 


B(1-+a-ty)t 999 play an-ty) Yo ay=FF 1 
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7. If 2s=a+b+c, prove that 
2 2. n2\2 
48 (s—a)(s—b) (s—c)=b? {w-(“4—) f. 


8. The sums of 2 terms of two arithmetic series are as 
3n+31 : 52-3; shew that their ninth terms are the same. 


EXERCISE LXXIX. 


1. Find the square root of 


2 
(w Sees 20) (1 +7) +1, 
y y 


2. Express the product of ic t./y+,/z2 and 


wtyts—yz—fra—ay 
in a form free from radical signs. 


3. Simplify 








wv 1 
14 _& ites ae+)] 
eae ees pee 
Ll+uet+ 2° a-l 
b—e c-a 





4, If v= oe ie c= t=”, prove that 


b 3 
tyz+uty+z=0. 
5. Sui the following series : 


(1) 30415 + 7$+4+...... to 8 terms. 
(2) 1:°2+2°443°6+...... to 8 terms. 


6. Shew that in the series 5, 10, 20, 40,... the sum of 
10 terms is 33 times the sum of 5 terms. 


7. If x,, xv, are the roots of the quadratic av? +br+c=0, 
find the values of the sum and product of az,+6 and ax,+6. 
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8. Add together the fractions: 


Ix — x ~2 1 _ 1 
6(a*— 241)’ 341)’ T/3° 23.041? 
i 2. A 


4/3 ° 28+ /3.041° 


EXERCISE LXXX. 

ee eee ee 
z+Nxet—50 2-22-50 25° 
(2) 3e—4y4+2=52 - 6y - 2=7#+2y4+4, 


1, Solve’ (1) 


2. Find the value of of aw Ee NA 34+87744,/3. 


3. Sum the following series: 
ee 3m —2 
(1) man é. a _ + sa508s to 6 m terms. 


(2) 6561 + 4374 + 2916+ ...... to 8 terms. 


4, If a+b-—ec :c+d+a—a-c : 2d, shew that 
b : a~c=at+c-d : Qd. 

. If # varies as the sum of two quantities one of which 
varies as y? and the other inversely as 2’, find the value of y 
when x«=37 and z=1, it being given that +=45 when y=1 and 
z=], and that x=40 when y=2 and z=3. 


6. A market woman sold half her eggs at the rate of four for 
ae ya two added to half the remainder for a penny apiece, 
and the rest at the rate of eight for sixpence ; her receipts were 
four shillings, how many eggs were there at first? 


7. Insert eleven harmonic means between ; and sa and find 


the sum of their reciprocals, 


8. Solve the equations: 
2—y=22, +y+2—VJSyzt+ert+ay=21 —/14; 
2%, y, and z being rational quantities. 


~ 


H. A. E. 5 


PART VL 


Including the Binomial Theorem. 


EXEROISE LXXXI. 
1. Divide a5 +28 - a%? (a2 +b) by (a+b)? (a—d). 


2. Solve the equations : 
(1) 3252-3 (x —6) (v+2)=19°5 — (6-7) (2-32). 


1 
(2) 3x — by = 7 (20 +y — 6) 
I 1 
8-7 (4 - Wy)=e (30+ 27) 


3, Find the square root of 


9at 4 A 3 , 16a 
GZ tgtite — 12a to e 


4, Find the algebraical expression which, when divided by 
a? +a—1, gives 2° ~-32°+4r—7 for the quotient and 1l7—7 for 
the remainder. 


5. Multiply 
24 2 tf as. 2 
a+ B+ ¢?~ cb? — cad — a3 by a3 +b3 +e, 
and simplify 
{8 +473 —5 (a+27})} + (a+a7}), 
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6. Simplify 





7 — lata? + 27 l 
(1) 923 — 3224152 —7° (2) 1+ 1 
t+ “y_ite 
r+3 


7. Find the sum of 11 terms of an A. P., of which 121 is the 
middle term. 


8. Find the coefficient of 2° in the expansion of (5a? — 423)’, 


EXEROISE LXXXTI. 
1, Simplify 





ao ey Re eres | 
(1) jea-!—ae-) (4 ad aia iF 


a-t+e-1 q-l-go} 
1 8 


3\2 /2\7) . / ,, 2 
®) (2) -G) J+ We 4). 
2. If the dividend be 3.24 - 423+ 82 - 77+4, the remainder 
34x — 30, and the divisor .c?— 32+ 2, find the quotient. 


3. Solve the equations: 
(1) 2 (a+y)= a (2) Ve+44+Vn—-8=/4r4 1, 
x (y+r)=112 J © 


4, Find the number of two digits which contains the sum 
of the digits four times and the product of the digits three times. 





5, Find the sixth term of a harmonic series, of which the first 
and third terms are 6 and 2. 


6. Find the square root of 24.242 oe 


7. In what scale is the denary number 59055 written 404071 


8. If the number of combinations of 2 things taken 7 
«ogether is five-sevenths of the number of combinations taken 5 
together, find n. 

5-2 
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EXEROISE LXXXIII. 


1, Extract the square root of 
(1) a?+(1+a%) (l+a)?. 
(2) (a—1)(a~3) (a—5)ta-7) +16. 


2. Find the H.C.F. of 2 -3a°-8 and +°- 527-12, 


3. Simplify 


4, Solve 


@-8a-3 5a?+5a-30 


(1) V4a+r+Vata=2/2a4z. 
(2) 2?~-Qry=24, ry —2y? =4. 
§. Ifa: b=c : d, then 


6. Form the equation whose rovts are the reciprocals of the 


at5 tet 


1 


1 
pa ae: —a:b, 
d c u 


roots of az? +bxr+c=0. 


7, A sovereign is divided among 7 men, 8 women, and 23 
children, their shares being as the numbers 3, 2, 1: what will 


each receive? 


8. There are 3 capitals, 6 consonants, and 4 vowels: in how 


many ways can a word be nade beginning with one of the capitals, 


and containing 3 consonants and 2 vowels? 


2. Shew that 


EXEROISE LXXXIV. 





ah 14 bo 
mn ™ (2) 1+ab 
ae 1 a4 
m+n 1+ab 
Be Aes See 
V6-2,/5 7642/5 2° 


poe oe gore? 
a*~4a+3 ai+%a-3 at—2at+]- 
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3. Solve 
(Qr+3)a2 1 se aha 
(1) 9241 tae = 241, (2) a « 
4. How many terms of the series 18, 15, 12,...... must 


taken in order that the sum may be 637 Explain the double 
answer. 


l 1 1 l 
5. If w= (2+2) and v= — 5 (y+4) » prove that 
ae Vut—1.Vot—1l= 1 cy + i 
;: =) : 


6. Find the number of different words which can be made 
out of the letters of the word Oxford. How many of these will 
begin with 0? 


7. Write down, and simplify, the two middle rakaa of (a~ x)¥; 
and find the greatest term in the expansion of (1+; +767 


‘) , when 
a= 2, 


6 


8. A crew can row a certain course up stream in 84 minutes ; 
if there were no stream they could row the same course in 7 
minutes less than it takes them to drift down with the stream: 
how long would they take to row down with the stream? 


EXEROISE LXXXYV. 
1. Find the value of 
{(3 4/2 —1) + (4/2 —1)} x V33 — 2/200. 








2. Simplify 
ary Fe i 9 
(1) aT at tT 1 
BP t i ys a( +3) 
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8. Find the cube root of 
8a5 — 12 (a — 1) a8 +6 (a? — 2441) x — (a® — 3a? + 3a — 1). 


4. Either 62)bs, of sugar and 8]bs. of bacon, or 42]bs. of 
sugar and 15 lbs, of Lacon, can be bought for £1. 4s. 9d.; find the 
prioes of sugar and bacon. 


§. <A binomial, having one term rational and the other a 
quadratic surd, when cubed and divided by 8, is equal to the 
sum of itself and its rational part: find it. 


6. Between 243 and 1 insert four arithmetic means and four 
geometric means. 


7. If .V denote the number of combinations of vn things 2 
together, prove that the number of combinations of V things 2 
together is three times the number of combinations of 1+ 1 things 


4 together. 
1 
8 Expand (1 — 5.c*)® to five terms. 


EXERCISE LXXXVI. 


3 3 1 1 
1. Divide 57494 by 54494, and extract the square root of 
the quotient in the form of a binomial surd. 


2. Resolve into factors (1 + «)? (1+ 0°) —-2(a—b) (1 — ab). 
3. Solve the equations : 
(1) 4024 50-2 /3r? 5x42 =9(15 - 22). 


2) Bxt— Tr +2 Wat -lirtd  2809- 2iaet5 
( 2x —1} 3r-—1 = 4r-—-] 


4. If the first and last terms of an A. P. be 6 and 61, and the 
sum 402, find the number of terms. 


§. If a, B be the roots of the equation 2?- pr4g=0, shew 
that the equation having 3 ; e for its roots is g (v+1)? = ptr, 


6. If a, 6, c, d be in continued proportion, prove that 


1 1,1 .1,1~,1 
atstaiatspt ene: b 
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7. From a body of men consisting of 3 sergeants, 8 corporals, 
and 12 privates, how many different parties can be formed” con- 
sisting of 1 sergeant, 2 corporals, and 5 privates ? 


8 
8. Expand (1—.r) § to fouf terms, and give the general term 
in its simplest form. 


EXEROISE LXXXVIL 


2 (+11) x-53 
1. Multiply 2- a 5040 by 3- a a 


2. Find four terms of the square root of 1+2-2. 

3. Divide 

Val — oJ xix : x Ty45 atyz Va-%y=) by V zy - a 
4. Simplify 


3 Bok, oe 
(1) ety x a - Vay t 
Je~ Jy (JatJSy— 3x Sy -3y Jz ° 


(2) aVii7-375-6/ tae, / 2. 


§. Ifa, b, c,d be in continued proportion, prove 
(1) fe ae Te (2) % = ait+bed \ 
b ab+be+cd- dh \ab + be+ 0d) ' 

6. Sum the following series: 

(1) 32, 24, 16, ... to 10 terms. 

(2) 4/2, 2,/6, 3.,/2, ... to infinity. 
7. If *C, is the number of combinations of n things taken r 

together, shew that 
aC CL Sree. 

8. Find the greatest term in the expansion of (1+2)* when 
1 


a= 5, and n=9, 
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EXERCISE LXXXVIII. 


1 

1. Express 2/3. (27) 3. 17295 as a complete surd, and 

simplify . 
£2) 2,83 
{(a3 5*) 2x (a 4h 3)3} 34 
2. Solve the equations: 
r-m ttm Amr y? — Bry =14 
(1) m-n mtn mi-nt- (2) ry ~ ath if 
3. Find the H. C. F. and the L. C. M. of 
4x5410r22+47r, 325-23-ldr, xt 205-827, 

4. In a walking race B gives A a start of two-thirds of a 
mile, After B has walked for 40 mninutes he overtakes A, but 
twenty minutes later he meets with an accident which detains 

im half an hour. On resuming the race B walks for 1 hour 


40 minutes, and again overtakes A, two-thirds of a mile from the 
winning post. Find their rates of walking and the length of the 
course, 





§. Transform 1022634 from the septenary to the denary 
scale, and 124°96 from the denary to that with radix five. 


6. Continue the series . y+ + +... to four more terms. 

Also find the 20th term. 

7. How many different numbers can be formed (1) with the 
digits 2, 3, 4, 7,3; (2) with the digits 2, 3, 0, 4, 7, 2, 3! 


1 


3 
8. Expand (2 - >) to five terms. 


EXEROISE LXXXIX. 


l. Find the value of 
_Ja- Ja u~O 
2(1+,/a)- = 3 tat Je 


when x = 16a. 
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2. Add together 
1 2-(1-2) ana 102? — 2-3 
oe > #+3-(1-3x)’ 4x24 4741" 
l+cr ° 
3. Multiply 
y a | Pp POP 
Vx? - Jae by at+ 74 x a, 


x 
giving the result in a form free from radical signs. 


4. Solve the oquations : 


zw-a\? _/x-a 7 ee 
(1) (=) ~7(S of) +120 (2) at— 722+ 1 =, 


5. Find the relation which must subsist between p, g, and r 
when one root of px? - gx+r=0 is five times the other root. 


6. Given that x varies directly as y+s and that 7=202 


when y=10; find x when y=5. 
7. Out of 8 consonants and 5 vowels, how many words can 
be made consisting of 5 consonants and 2 vowels? 
8. Find the (r+1)* term of 
} 2 
(1) (1+2)-%, (2) (te), (3) (1—mnsx)*, 
expressing each in its simplest fori. 


EXEROISE XC. 
l]. Find the sixth root of 
15 5 15 3 3 l 


2, Resolve 6424y? — y4— 25623 + 423 into six factors. 


3. Multiply 
—-Tf— aes 3 
g—br 472 2-8 by 3-or423 172+ 62 
3 3x ~ 4 
l+7% 
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4. Simplify _ 
[AAG] Bid ay 


5. Find the value of ——_-——_ SEE correct to three places 
V24 774 3S5 


of decimals. 


6. If a, 8 are the roots of the equation px? +7 + q=0, shew 


at 
(1+) (1 +4) rea 
B/ pa 
_ 1. Shew that if x, e+y, x+2y+z be in continued propor- 
tion, then 2, y, z will also be in continued proportion. 


2 
8. Expand (1 - 3r)* to 5 terms, and write down the general 
a in its simplest form. Also find the greatest term when 


ea 


EXEROISE XCI. 


1, Find the continued product of 


8 1 1 I 11 I 32 


Qat—3ar?, 3a %4+2r 4% 4dade?+9a Act, 
2. Find the cube root of 


ee 


3. Solve the equations : 


(1) (v+5)*+ (y - 6)?=2 (zy - ) 
y—-a2=) ° 


(2) a2 - 47464 428-7411 =3r, 
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4. Arrange in order of magnitude ,/2, 43, 44, Jd. 


8 
Find the difference between 3 w ; and 4/72, and express 


1—J/2+,/3_. ; te 
iz Ja_. 13 with a rational denominator. 


5. If 2s=a+b+c, prove that 
2 (8—b)(8—c) +2 (8 —c) (8-2) +2 (4 a)(s — b) = 28? — a? ~ b? — 2. 
6. What number must be taken from each of the numbers 
13, 15, 19 that the remainders may form a harmonic series? =~ 


7% The sum of 2 terms of an A, P. is - (8n+1); find the 


series. 


8. The coefficient of the third term in the expansion of 
(1—2)~" is a find 2 and the coefficient of the fifth term. 


EXERCISE XCII. 
1. Find the value of 


2 wy) 
(ar by ape A 


Fee. 
when @— 3° 


2. Divide 2725— 6474402 (252° 4+92ry) by Be —4y4+ 102. 
3. Simplify 
be (a— a) ied ca (x —b) pee _ab (a@—c)3 
(a—b)(a-c) (b—c)(b—a)* (c—a) (c—8) 


4. Ifx,, x, are the roots of the oquation a2?+br+c=0, find 
the value of 


(ase, +b)- 24 (aa, +b)-% 
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5, A boy is sent to buya shilling’s worth of oranges ; he eats 
one, and then it is found that the price of the oranges is raised a 
penny per score; how many oranges did he buy ? 


6. Sum the series: 
(1) 9, 6, 4, ... to7 terms. 
(2) 15, 13%, 12, ... to 13 terms. 


7. Out of 5 masters and 3 boys a committee of 6 is to 
be chosen. In how many ways can this be done (1) when the 
masters and boys are equally represented, (2) when there are 
4 masters, (3) when there is a majority of masters ? 


8 Find, by the binomial theorem, the cube root of 1003, 
correct to four places of decimals. 


EXERCISE XOIII. 


1. Find the sixth root of 
1 — 1824+ 13527 — 540.23 + 1215.24 — 1458.24 + 720.2%. 


2. Resolve 823- 27y°+1+18ry into factors. 
3. Simplify 
(1) 14/8 + ./2—./27 — 12 4+./75 — 4/19 + 6/2, 
(3+./5)(./5 — 2) : 
(2) 558) (ABBE EDS 
4. Prove that the sum of one : —; . ; ‘ 18 equal to their 
product with its sign changed. 
5. If a, 8 be the roots of ax?+br+c=0, form the equation 


whose roots are sete a; 


6. A’s age is equal to the combined ages of Band C. Ten 
years ago A was twice as old as B. Shew that ten years hence A 
will be twice as old as C. 


7. Find the coefficients of x! and 2~" in the expansion of 
( 
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J3+/2 /3-./2 


. Simplify —v2t/2_ _v3-V2 
8 Simply Ja+Vit/3 J2-V2—J3 


EXERCISE XOIV. 


1. Simplify 
a’ + 246c— 165°-9c? | a+4b—3c 


— 


(1) 160% — 9c? — 6ac—a? * a+464+3c° 


© 6-12) (St) (tere) 


2. At what time between 7 and 8 o'clock will the hands of a 
watch be directly opposite to each other } 


3. Find a value of x which will make 
wv — 823 + 11a? + 7x - 1789 
exactly divisible by 22+ 72-1. 





4. Thesum of x terms of an A. P. is 377; the first term is 
11, and the common difference is 3: find 2. 


5. Sum to n terms the series whose r* term is 
r(r~—1)(r+1). 
6. In what scale is the denary number 18°3 represented by 
20°31 
Prove that 1°2544 is a perfect square in any scale whose radix 
is greater than 5. 


7. Five times the number of combinations of n things 5 
together is equal to eighteen times the number of combinations 
of »— 2 things 3 together: find n. 


1 
. a 
8. Write down the (4+1)* term of (isa 
two terms of the expansion of 
2 3 
(1—3r)8.(1+2x) ? 
ae 


(1-227)? 


, and the first 
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‘ EXEROISE XOV. 


1. If uSt?, and yt, shew that 


(JO) 


Find also the value of these expressions when 
a=-, b= -*, z=], 
@ 
2, Find the H.C, F. of 2°+5au* — 5a%v — a? and 
523 — 3a.r? — 5a2r + 3a5, 
Also find the L.C.M. of 
Bax (aS—a*r), Q4ar(a3x—aa), 1Qac(ax — 2x)? 
3. Form the equation whose roots are the squares of the roots 
of the equation mri+nzr=p. 





4. The gross income of 4 certain man was £40 more in the 
second of two particular years than in the first, but in conse- 
aaa of the income-tax rising from 4d, in the pound to 6d. in 

e pound in the second year, his net income after paying income- 
tax was unaltered. Find his income in each year. 


5. Find an A. P. whose first terin is 2, and whose Ist, 4th, 
and 10th terms form a G. P. 


6. A person has 20 acquaintances, 12 of whom are relatives. 
In how many ways may he invite 15 guests from among them so 
that exactly 8 of these are relatives ? 
12 
7. Shew that only two terms of (1- 7)® have a positive sign. 
8. Find the greatest term in the expansion of (1 —.c)~§ when 
ne 
EXEROISE XOVI. 
1, Find the value of 
(6+c)(a*+a*) | (c+a)(8+b%) | (a+b) (x2+c") 


fe ne ee ad we ee 


(c—a)(a—b) © (a—b)(b-c) © (b—c)(c—a) * 
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2. Resolve into factors : ‘ 
(1) 4y228—(y%+22-29)% (2) a8 — 17 22y? + Ory. 


(3) a3 —2%- x41, (4) (132? — 5y?)? — (19.22 + dy?) 
3. Solve the equations: 
a b a+b 
O) p4bt ata 


1 5 3 
é ier ie ace ee bata ee 
@) bs w+2 (Ox —3)(@4+2) * 4z—6" 


4. Ifthe arithmetic mean between two numbers is 1, shew 
that the harmonic mean is the square of the geometric, 


i, 1 
5. Find a factor which will rationalise 3?+ 23, and obtain the 
numerical value of the rational product. 


6. The number 222-22 is in the scale of 5; obtain its equi- 
valent in the scale of 10. 


7. A house has nine windows in front: what is the total 
number of signals that can be given by having merely one or 
more of the windows open ? 


8, Express the 10“ term of (1+)? with a numerator con- 
taining the product of odd numbers, and a denominator a power 
of 2. 


EXEROISE XCVII. 


1. Solve the equations : 
(1) (a—6) 22+ (b-c) v4+(c-—a)=0. 
(2) (b+c) 7+(b-c pare 
(c+a)a+(c—a)y=2ac} 


2. If 8 silver coins and 2 copper ones weigh 1 oz. Av., and 
252 silver coins with 1 copper one weigh 1 Jb. Av., find the weight 
of each. 


3. Find a factor which will rationalise 
(1) 3444/3. (2) 3-1. 
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4. Find the sixth rvot of 


80 ays 100 5,542) gay 4 os, ¥ 

64r° + 64r5y + 3 sty? + 37 Yt ey +55 wy + 799 ° 

5. A man sets out to travel\997} miles; the first day he goes 

20 miles, and increases his speed every day by half a mile: how 
long will he be on his journey! 


6. If x be a real quantity, determine the limits of value 
between which the expression ae must lie. 
r+ . 
7. The r® term of (1+.)™ is equal to the (r+4)* term: 
find r. 


8 
8. In the expansion of (2:t+-) find the coefficients of « 





and of .x~?. 


EXERCISE XCVIII. 


1, Simplify Vett1+ zt] vx 1 -/at-] 
friel—vee—-1 Vxttl+ye-1- 


j 


3 2 P| 
34. 93 3_ 33 
2. Reduce ae + ari? to its siinplest form. 


: : 
+1 s— 1 
3, Find the four factors of the expression 
(L+y)®— 2 (149?) a?+ (1 —)% x4 


4. Aand B each attempt the same quadratic equation, A 
after reducing has only a mistake in the fnaeniedl term, and 
finds for roots +8 and +2; J after reducing has only a mistake 
in the coefficient of x, and finds for roots -9 and —1. Find the 
roots of the correct equation. 


5. If 2 varies as Chae, (y+), and is equal to (a+b)? when 
x=b and y=a, find the value of z when c=a + 2b, y=2a+-6, 


6. If a,b, c bein H. P., prove that 


ty dell 
b-a' b-c ac’ 
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7. How ery different words can be formed: out of the 
letters of the word opinion taking them all at a time? 


5 
8. Find the coefficient of 26 in the expansion of (1 + 22)?, and 
express it in its simplest form.¢ 


EXEROISE XOIX. 
1. Find the value of 


° i\. 7 l 
(1) (143413, /2)+(,/i+2,/5). 
(2) Jat+b+/2ab +b 
2. If x,, v, be the roots of 7?7+a(c+b)+ce=0, then 


c? — bx, 
b+a, ° 





Ly = 


3% Ifa-s: y-s=.2? : y*, shew that 
UZ Lyte=— +2 : 742. 
y co 


4, If x varies as the sum of the squares of two quantities, 
one of which varies as y and the other as z inversely, find the 
value of y when c=2 and z=6, it being given that r=40 when 
y=] and z=1, and that c=20 when y=? and z=3. 


5. If Jf and X are the sums of m and 7 terms capt rad 
of an A. P. of which the common difference is 5, prove that 
N 


— = 
9 mn 


6. Find the square root of 7-24,/—1, and the cube root of 
45 — 29/2, 


b 
(7 — 9) 5° 


6 
7. In the expansion of oe , write down the coefficients 
of 28 and 2-5. Also find the term independent of x. 


16 
8. Find the greatest term in tho expansion of (50 -§) 
H. A. E 6 
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EXEROISE 0. 
1. If e=3+.,/5, y=3—.,/5, find the value of 
4r-244y-2-3e-lyn1 
f+2u et yt+z rte 


Sy Blety)  aety 


, find the value of the ratios 


Transform 1325-364 from the octenary scale to the senary, 
(a+/=1)'4(e-V=1) 
(a— -1)*—(a+¥ -1)2" 
Solve the equation 
at + y2 + 294 a8 +534 c= Qax+t Qhy + Qcz ; 
all the quantities involved being real. 


- He 


Simplify 


ad 


6. Three brothers, whose ages are in A. P., contribute to- 
wards a charity, each giving as many shillings as he is years old; 
they do this again some years later, and then find that the 
youngest gives 20 per cent. and the eldest 12 per cent. more than 
on the first occasion. In all they give away 129 shillings: what 
were their ages at the second contribution? 

3 


7. Expand (16 —32y)* to five terms. 


8, Find the value of ( 128) 4 to four places of decimals. 


EXERCISE OI. 
1. Simplify 
+80) BIB 973 Qick +a! 
a —Vab+4? 4674+ 6be4+9c? 9c? - Bacto?” 
2. Resolve into factors : 
(1) 14atbe + Tatbe? — 105a7bc%. (2) 42be+ 4a? — 4067 - 9c?, 
3. Find the square root of 
492 a wn 4, ar? 
ap Sat gt ai 


4. Find the product of (2°4+327+5)'- (2+ 3c? -5)* and 
(23-4 ¢ ~ 3)? - (4 -7+3). 
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5, Find the value of 
3 4 
81 4427 3 T 
a Whar ig /ecaad. 


6. Find the sum of nine terms of an A.P. of which the 
middle term is 9. 





7. Ona railway there are 20 stations: how many kinds of 
tickets will be required in order to travel first class from any one 
station to any other? 





8. Find the coefficient of ?° in the expansion of pee » and 


the coefficient of 2" in the expansion of | ~ ; 


EXEROISE Cl. 
1. Find the square root of a? — 4a.x to 4 terms 
2. Divide woe eter -2- 2-2 2y-3 
2 
hy Paley. 


3. Find the factors of 
(1) 627--(a—7) zy -(4+2)(a—1) 7 
(2) (a? — B) (a2 ty?) +2 (a? +6?) xy. 


4. Solve the equations: 
2r-b Qyta_ Bety 


(1) a b ~ a+2b° 
z-a\? , (x-a@ _ 
(2) (=) as (=5%) +60. 


Cian 
oe 





,».1\P 
P -4) 
§. Simplify ~a 
( -¥) P 
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A horse is auld for £24, and the number expressing the 
pot per cent. expresses also the cost price in pounds of the 
What did oh horse cost? 


7. If a, B are the roots of the equation 62°+ 52=7, find the 
equation whose rvots are — , —. 


Ba 
8, Find a, 6 so that the coefficient of 2* in ie ae may be 
4n+3. 
EXERCISE OIII. 


V3 + 6a? + 4/0? — 6a? 
224-60? — 22 - 6a 
when v=fats+y, 


1. Find the value of 


2. Solve the equations: 
(1) 627 +a?+ab= 2b? + (5a4b) x. 


1 
(2) (r-2)3-49=3 (0 —9)F, 


3. Multiply a V3 (1+2)- 3x 
- 3 
2(l+r)+V3r~--) . 
by Va(l+r)+7 Jag 
4, Simplify ideal 
z 
. Ot ath 
a-—b 


§. If a: b=c: d, prove that 


1 1 4] 1 1 fa b e¢ 
a 9b 36* dd wa(a-37 2t?)- 


6. If y is the sum of three quantities of which the first is 
constant, the second varies as x directly, and the third as 7 
inversely ; find the values of x when y=5, given that 2=2 
when y= 13, 2=3 when y=8, and 7=6 w y=l1, 
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7. The difference between two numbers is 72, and the arith- 


metic mean between them exceeds the geometric mean by 8: find 
the numbers. 


§ 
8, Expand to four terms (+ 2a%)*, 


EXERCISE CIV. 
ge 4 : 
; ; 3 “-y 
1. Simplify pe 
9 (= + y. (30 —y) + 3ry 


273 is — 
b+c-a _(@ b+c) (a+b-c) , find the value 


2 rea? Y= (ee b-+e) (bea) 


of («+1) (y+). 





3, Find the square root of 


sh oe 
Ua) ve ww g2+ x)” 
4, Prove that 


§ (6+a/7)*~ 2y5-+a/3)=a/ 815 — 40/108, 


5. The sum of an A.P, to » terms is 8}, the first term is 
3%, and the common difference is —1; find x. 


6. A person invests £p in m per cent. stock when the stock 
is at £a, and £y in x per cent, stock when it is at £b: what per 
centage does he get on the whole sum invested ? 


7. How many different signals can be made with 7 flags, of 
which 2 are blue, 3 red, and 2 white; all being hoisted for each 
signal ? 


8. Expand ae to three terms. 
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EXEROISE OV. 
1, Multiply 


1 
e See ee asf > es ] 
Jo44.JT+ (ae by}, -we Jt, 


giving the result in a fourm free from radical) signs. 
2 Simplify 
rt 1 1. y\. fat 
" (Ft9-*) tet) : (tet) 
_ ax _b a 
at_ yt? py  artey 
2 rae 


at bb Gb ath 





15 - 
3. Find the value of wi (SF :) to two places of decimals, 
S542 


4. Find the square root of the product of a+3+—3 and 
5 
a+l— meee 


5 A man sets out to walk from A to B, a distance of 29 
miles, at 34 miles an hour; some time afterwards another man 
starts from B to A at 44 miles an huur, and they meet a mile 
nearer to A than to B. Find how much later than the first the 
second man was in starting. 


6. Find the middle term of an A. P. whose first term is ] and 
the last 39, the number of terms being odd. 


7. If the number of combinations of n things when taken 5 
at a time is equal to the number when taken 10 at a time, find 
the number of combinations 2 at a time. 


8. Find the first negative coefficient in the expansion of 
(14+32)3, 
EXEROISE OVI. 
1. Find the square root of the following expressions : 
(1) atat — dads? +2 (26? — Zac) 2+ 12ber + Oct, 
(2) a+ 4 4/a% — 403, 
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2 Solve the equations: 
(1) pata (2) Vam vay=at 
2x + y = 2a ; Va-2+Jq-¥=a? | 
3, Express in its simplest form 
4 
125-7, (0/81)% — 2 0/243 + (9)® 
' 4 If a+b, b+c, c+a are in continued proportion, prove 
that 6+0, c+a, c—a, a—b are proportionals. 
Vor 1 za! 


1 
5. Multiply Jas 22 5 


ad 


b ye ee a. 
y ar +N 27 Vax’ 
6. Find how many terms of the series 16, 20, 24, ... must be 
taken to make 120. Explain the double answer. 


7. There are 8 white billiard balls exactly alike, and 4 red 
ones also alike; in how many ways can an arrangement be made 
containing 3 of each colour ! 


8, Find the first two terms in the expansion of 
1 


(24 5a)2/9 — Ox” 
EXEROISE OVI. 
1, Simplify 





7 33 
at — bf 3. (8 -B 3 
(1) ‘ear res 2b (2a? — ab + | = { a= b = sab} ‘es 
ms as 
(2) (6-2./5) 7—(64+2,/5) % 
2, Shew that the product of any four consecutive integers 
increased by unity is a perfect square. 
$. Find the H.C.F. and L.C.M. of 
Sat — 3a%—- 8a —3 and a5 — ua’ ~ 4a*~ 3a — 2, 
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4, Solve the equations : 


3 3 
(1) 35a#=829+97. (2) a-*(8a?— 2a") =3a3— 2, 


5. If «, y, z are three positiva numbers in continued propor- 
tion, and if v+y : r—y=2y : 32, prove that y= 32, 


6. A sum of money is divided amongst 12 persons. The 
second in age receives £4 less than the eldest, the third receives 
£4 less than the second, and so on. If the share of the youngest 
is one-third of that of the eldest, what is the amount divided ? 


7. How many different crews for an eight-oared boat can be 
formed from 16 boys, of whom 4 can steer but cannot row, and 
the remaining 12 can row but cannot steer ? 


8. Find the coefficient of 2 in the expansion of pt . 


EXERCISE CVIII. 
1, Divide 23"~y3" by 2" '—y"". 
Vi +2 b 2-—,/7 


= Se, er r 2 
2. Ifa ert 27/7? find the value of 9a? + ab + 9b, 
3. Simplify 
bc (b—c) +ca(c—a)+ab(a—b) , &—be—-ca+ab 
a? +be—ca.—ab : ca " 


4, Solve the equations: 


(2) x+V/xy+y = 19 
w+ cy t+y%=133 | 


5. Find the H.C.F. of (a?— b?) «*+ 2b’ —a(a— 2b) and 
(a? + ab — 2b*) a? + 3622 — (a? — ab — 267), 


6. Ifthe n™ term of an A.P. be a geometric mean between 
the sum of nm terms and twice the common difference, shew 
ow the ratio of the first term to the common difference is 

ta/n, 
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7. In how many ways can an eleven be selected from 25 
boys, 6 of them being always included, and 5 always excluded ? 


8, Find the term independent of x in the expansion of 
,_a\ ‘ 
(ae 3. 5) : 


EXERCISE OIX. 


1. Find the value of 2° - 62? +72+5 when 2=3+4,/2. Shew 
that when x=3—,/2 the value of the expression is unaltered. 


2. Simplify 
3 
1 EE TS ~ 60 o/28 (2) Be-1 yx (B-1)et1 
( BHT (/a23+10 ° (3-#)-1x (g#-2)-1° 


3. Resolve into four factors: 


(1) (pr—gs)— (ps—gr/. 
(2) 162?—16y? — 225 4 225 y?— 3.xy (8 —.°), 


4, Find the square root of 129001 in the scale of 1). 


5. Solve the equation : 
(7-4/3) 22— (2—,/3) ¢=6. 


6. A man starts from the foot of a mountain to walk to its 
top. His rate of walking during the second half of the ascent is 
half a mile Sr hour less than that during the first half of the 
distance, and he reaches the top in 54 hours. He descends by 
the same route in 3? hours, walking one mile per hour quicker 
than during the first half of the ascent. Find the distance to the 
top. 


7. If 2a, 2b, 2c be in H.P., and if b be subtracted from each 
‘term, shew that the remainders will be in G.P. 


8, Find, by the Binomial Theorem, the seventh root of 126 
to 5 places of decimals, 
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EXEROISE OX. 
1. Prove that 
l 


(a) - (Fah Va 


2. Simplify 


a) = z eal 





3, Find the value of 2 (x —5)?+(0+4)? when e=24+37 —-1. 


4, Ifa man saves each year £10 more than he did the 
previous year, and if he saved £20 the first year, in how many 
years will his savings amount to £1700? 


5. Solve the equations : 


0 EB) te 
Q) ¥e Jaavar . 


(at)# ta! (avy 
6. Express 209 in powers of 6, and 1000 in powers of 9, 


7. A boat’s crew consists of eight men, two of whom can only 
row on one side, and one only on the other: find the number 
of ways in which the crew can be arranged. 


8, Find the value of 


[led ses 
1+.+ 


elias + 6.13. 18 ... to infinity, 


PART VII. 


Miscellaneous Equations, 


EXERCISE OXI. 


Solve the following equations : 








x2+4 4-4 3z—1 1 
1. a eae =2+ 15 4g (*~ 9). 
oe ; 
7 -yt+l=0 
3 40-34 258-5ae _ 69—« 
Ry 3. 7 7° 
Qy— a 59 — Qa 
¥-3 _ 39. 13-9 
¥*+ 5-187 3 3 
5 oti _#« 1 
" 472—~1] 14227 4° 
eee 5a? 
6. e+ Vat+ 22 —~ ae 
V a2 + 9:3 
7. B+ x=152 8. LY =XZ-Y 
xy + xy?=120 ) ° Wary? a= e+ y7 J 
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EXERCISE OXI. 


Solve the following equations : 
A be ol 7T°655 = tee 








1. —*le+ +23 = "4% 
xr+6 3a 
o Giga Gerda 
52+6 lly— 
3 10 21 711 
55 (Oy —12)—= 4" 37 
rt+a Wx 
4. x tag 
5 Jit fi- : a J 
a x b r 
1 l 1 
6. ax? by ra 
1 ] 1 : 
Sachem, gee fossa 
ay ba cy 


7. («-4)+ (2-5) =31 {(r — 4)? — (c— 5)}. 
8. «*—xy=8r+3 
ty = By SG 


EXERCISE CXITI. 


Solve the following equations: 


1 72 ,=9 Ad + ‘8x, 


2. (« -3) - ig (#-;) +100. 
12 Xx 
3 e-l yt+5 _ #+2 
i 3 12 ~=6©60 
(@- 14) (y-14) = ry -5 
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4, s?-—12r-%a2r= 3a? — 16a —35. 


mm 6. s*yz=12 

. fg cyz= 6 >. 
am’ m : e ryz =18 
aiy ! 


etl «v-9 © | 
2-1 «-T “£-2 





8-2 
6-2 


3 yY_ &@_ L+3_ uty 
" ey yt3 xy 


EXERCISE CXIV. 
Solve the following equations: 





1 2 
Bu~-—- 4r— 
1 2 3 34-4 
l 1 
9. Eee 


Pla EO” wea os 


by + cz =a(b+c) 


3. ae+by =c(atb) 
yt enai+d} 


V1i+ta+Va—7 
4, ¢* -—--— -__=2. . 
V1l+a2—-Ya-7 
5. Bu — 227 + 624+ 1=1— 22. 
1 1 
6 w- y+ & 
7 7 
4u+ 6y2+ 52=31 
i 1 
5a — lly? + 1327= 22 
2e-1 Qe+1 _ 
(@—-1)2 (+1)? ~ 
8, a+ ay =7 — Ixy + 64=0, 
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EXEROISE OXV. 
Solve the following equations: 
.— aS 
ad ait “a 
It+s—, 
a _ & _ m2 1- pt =) 
2 0+, 5)( me) xt + ) i. 
] 1 3 
3 ar a 
x —6°45 
4 
5 +2 "+1 «6 
x-2 «1 sh 
x 


6. az? +y2=5 (a@t+y)=Ty - 30+4. 
rta xv-a 8a4+2b 3a—2h 





7. L-a Pha 86296 Bad 9b: 
z */2 
8. 12, /5+5, /2=20), 


EXEROISE CXVI. 
Solve the following equations: 


1. (+1) (¥+2) (#+3)~122| 2-1-3 (2-2) 


Ee (x — 1) |= 12. 


oe-9 4¢-11_ 6x-47 5a — 44 
x—-2 z-3  «-8 x-9° 


2. 
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atb . , a-b | 
& y 


oe 


@ oa=" 3b 
x y ; 


Qw+ld | _ Bets 


av—-6 xz~6 
tH 1 2-VPRl gpa 
a-Vae—1 2+ a7~) 
.! 
6. 3(e7!4+5) 2=5 (@-141)-1. 
7  (2@+1)(2+2)(0+3) (v+4)=120. 
8, canayenigeh ry +2). 19} 


> 








5. 





(vt t+ (v+])(y+2)4+(y+2)= 19 


EXERCISE CXVII. 


Solve the following equations : 
@ i ON pote eed ut Vas 
1. pte (142s ama" (3 5) ®t: 


] I 
+- 
a-a y 





a! bo 
ro 
& 

{ 
< 
I 
bo 
& 
+ 
= 


2. 


3, 3%4+3-7=9]. 4, 2-602 +9=0, 
702 — 112+ 64622 —1lc+15=2(2 +3). 


Se 


wy =22; pz=Iv; cyz=6. 


b—-ce c-a a-b 
7% —+—+— =0. 
w—a x rZ-C 


8. + 6y tae 16 


B(uty)+7=23 


ALGEBRAICAL EXERCISES. 


EXEROISE OXVITI. 
Solve the following equations: 
5a2+9r+7  5c+% 
302+52+4 32+5° 
2. eahyeenat 


1. 


fos 


3 
5 


aw — by +cz=¢ x 


ax + by —cz=r 


3. 


1 Ze 


y 


sn + 


~ 


(v+3)(w7+4)*(2+5)= 
5. (l-av+ x)= (1 + 224.2%), 


6. at — xy? eae 7 22°: 8=16: 1. 
x24 ry J/3+y?= 39 


8 / (3x +4)(a + 2)— 3a? — 100+ 97=0. 


go 


EXERCISE CXIX. 
Solve the following equations: 


— 2x w—5a+4 2? 4+20-8 w4+ur-—12 








1. ee “22-16 ° 
~7h 5, ,1+162_,, 128-8¢ 
2. a 9, tet —gp = 41h ae 
3 Gy+8xe _ Sz+2x  y—2: 
: ac— 7 Qy — 3: By+4z 
4. Cerone 18=V 72+. 
2 /] 3\ ~1 
-1_ 2—f oy-1_e 
5. 8(a 3) & ;) : 
6. (2u+5) (7-3) (x—4) (2v+3)=210. 
7 


sty +-xy* =30 y (4+y+z)=48 


° ea 8, ery =al 
Z2(U@+9Y+2)=72 
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EXEROISE OXX. 
Solve the following equations : 


Qev+8h 13x-2, xv Te «+16 


l. ee ee - ne 


9 livz-32 3 12 36° 


2. Re oc, fz_c_  /Ax 2 
ah a b a 6° 





4, xy? +a°y=15 
B+y> =19 J ° 
5 lnl0e /l+2a_, 
14100 V 1-22 ~ 
6. oyt—— +44 =13 
vy YY 2 
ry 4 a2 
Y « 


7. 6F-146-2= 1]. 


8. PAYS Frit) 9) ee) 
y (w@+z—y)=52—2y? |, 
z(a+y—2)=78— 224 


EXAMINATION PAPERS. 


I. 


Indices, Surds, Ratio. 
1, Finp the value of 


(1) sox n/8 x TRE x a 


2 £1 8 131 #7 


~ - 


-! of) 3. old? 
(2) a *Betxa be 2+a Shh 2, 


2, Find the square root of 


3 


1 
a? —a*,/xt 2a? Ja+4x («754 ' 


3. Prove that a®*xa*=a™*+" when m and » are positive 
2 
integers, Deduce the meaning of a’. 
4, Simplify 
2 1 
3 


(1) (aan (SY (2) (en, ("r) 
Mm 


5, If a+./b=m+,/n, prove that a=m, and b=n, 
Find the square root of 57 + 12/15. 


6. Given ,/6=2°44949, find the value of 


(/12 +.4/8) (/3 — /2) 
(4/6 — 4/4) (V9 +4/6) 
correct to four places of decimals, 
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7. Shew that a ratio of greater inequality is increased by 
taking the same quantity from both its terms. 


8. If 7 = - =<, shew that each of these ratios is equal to 


1 
3p? -+ 473 — 7u2\2 
3q? +48? — Ty? } * 


I. : 


Indices, Surds, Proportion. 


1. Prove that a square root of a rational quantity cannot be 
partly rational and partly a quadratic surd. 


es 2 Be 1 1 
2. Simplify 2/7—3,/2 ad 2J7+3/2 P 
1 1 
3. Divide 4y+1 by 2y?+2y!+1; and find the product of 
Qr-4y> + 3r%y> and Qrxrty>—3x-ty?, 
4, Prove that (a")"=a™* for all values of m and x. 


5. Find the square root of 


1 
24 +248 (3 -2y") - oENy 
y Xt ° 2 


6. Deduce the geometrical definition of proportion from the 
algebraical definition. 


If a, b, c, d be in continued proportion, prove that b-—c is a 
mean proportional between a—6 and c—d. 


7. Rationalise the denominator of 
ee ee —~_ 
I24+/38—J/5 ° 
8, Simplify 


a+b. gb ae me | 
CY euptye feyy— cay} 
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Iii, 
Ratio, Proportion, and Variation. 
1. Define compound ratio, duplicate ratio, ratio of greater 
tnequality, continued proportion. 


Explain the terms componendo, ex equali, giving an illustra- 
tion of each. 
If b is a mean proportional between a and c, prove that 
b2 


b2 
a+ arc? + ct = 6? (3 145) (a? + 62+ c?), 


2, Find three numbers in the ratio of 1 : 2 : 3 such that the 
sum of their squares is 350. 


3. Ifa:b=c : d, prove that 
a-c : b-d=Va+e : J+? 
4. Prove that the ratio m,a, + m2a)+ mag : mb, + Mqby + Magy 
will be equal to each of the ratios a, : b,, a, : by, ag : bs, if these 


be all equal; and that it will be intermediate in value between 
the greatest and least of these ratios if they be not all equal. 


5. If a:b=c:d=e: f, shew that 
(a? + c? + ¢%) (b?+ 2+ f?)=(ab+ cd+ef)?. 


6. Give the algebraical and geometrical definitions of pro- 
rtion, and shew that the former can be deduced from the 
tter. 


7. Define direct, inverse, and joint variation. Give an illus- 
tration of each. 


If A aB+h, and Ba C, and if A4=4 when B=1, C=1, 
find the value of B when A=5. 


8. If 2a y when z is constant, and x « z when y is constant, 
prove that x « yz when all three vary. 


IV. 
The Progressions. 


1, Insert n arithmetic means between x and y. 
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2. Sum the following series : 
(1) (a—by) +(v+5y) + (7+ 15y) +... to 22 terms. 


2 2 
(2) 3-at2—-.to 8 terms, 


3. Prove the formula for the sum of any number of terms 
of a geometrical progression; when possible, deduce the sum to 
infinity. 


4, Insert three arithmetic, geometric, and harmonic means 
between 1 and 81. 


- 


5. If the first term of an A. P. is n?—1, and the common 
difference —2, shew that the sum of terms is n?— n?. 
6. Sum to 10 terms each of the following series : 
(1) 124+3834+62+4...... 
(2) 144+33454...... : 
7. Shew that the geometric mean between any two quan- 


tities is a mean proportional between their arithmetic and har- 
monic means. 


8. The sum of the 2 and 22" terms of a G. P. is £, and 
the sum of the 27" and 3n™ terms {s /, find the first term and 
the common ratio. 


V. 
The Progressions. 
1. Find the sum of x terms of the series 
(a —b)+(a—3b)+(a- 56) +...... 


without assuming a formula for the sum of an arithmetic series, 
and apply the result to find the sum of 


76+ 70+64+... to 10 terms. 


2. Insert m geometric means between ° and ° and shew 


‘that whether m be even or odd the product of all the terms of 
the series will be unity. 
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3, The first term of an A. P. is n?—#+1 and the sum of 
n terms is n®; find the common difference. Hence shew that the 
cube of every integer n is the sum of n consecutive odd numbers. 
Of what such odd numbers is 64 the sum ? 


4, Ifa, },c are in H. P., shew that 


ef) Gel-D)-S-B 
§. Find how many terms of the series 24, 21, 18, ... must be 
taken that the sum may be 78. Explain the double answer. 
6. Sum the series: 
(1) 16$+14+11$+... to 14 terms. 
(2) 14+2r+37r9+4+ ... to n terms. 
7. The first two terms of an infinite G. P. are together equal 


to 1, and every term is twice the sum of all the terms which 
follow it. Find the series. 


8, The r* term of a series is 2°+27; find the sum of n 


VI. 
Permutations, Combinations, Binomial Theorem. 


1. Find the number of combinations of 7 things taken 7 at a 
time. 

A dealer has for sale 8 bay, 7 grey, and 5 black horses. A 
purchaser requests that 12 horses, four of each colour, may be 
sent to him; in how many different ways can the dealer execute 


his order ? 


2, Find the number of ways in which it is possible to make 
an arrangement of r things out of n, when in each arrangement 
any of the things may be repeated once, twice, ... 7 times. 


A man has to harness three beasts to a plough, and he has 
horses, oxen, mules, and asses to choose from: in how many 
ways can he make up his team ? 


3. Twice the number of combinations of » things 4 together 
is equal to 35 times the number of combinations of i“ things 


3 together ; find ». 
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1\é 
4, Expand (20-5) : 


5. If be a positive integer, prove that in the expansion 
of (1 -+.:)" the coefficients of terms equidistant from the beginning 
and end are equal, 
at 
5 

6, Find the greatest term in the expansion of (1 + 3) ; 
find also the first term which is negative, 


7. Find the 5th root of 3120 to four places of decimals. 


8. Find the coefficient of 2° in the expansion of 
(14-304 627 + 1023 + ...)8, 


Vil. 
Permutations, Combinations, Binomial Theorem. 


1. How many different arrangements can be made out of 
the letters of the word possession taking them all at a time! 


2. Prove that the number of combinations of n things is the 
same when they are taken * together or » —r together. 


If 8C,4,=C,_., find r. 


3. Of 12 men, 2 can steer and cannot row, and the rest can 
row but cannot steer; in how many ways can the crew of an 
eight-oar, with a coxswain, be made up ? 


4, Find the sum of the coefficients in the expansion of 
(1+.2)* when n is a positive integer. 


1 
5, Expand (1-3) ¢ to five terms, and find the (r+1)* 
term. 


6.: Compare the coefficient of the 7" term of the expansion 
of (1+.r)"** with the coefficient of the 7" term of the expansion 


of dicacP and find n when the greater of these coefficients is 


double the less. 


104 EXAMINATION PAPERS. 


7. If £(m) denote the series 


min 1) 324. (m— 1) (m — 2) eG, 


Kae 1.2.3 


for all values of m, prove that = 
f(m) xf (n)=f(m-+n). 


8, If «1s so small that its square and higher powers may be 
neglected, prove that 


MI+2r+Vi-2_ 4 14 


1+ 24 15 i 


VIII. 
Permutations, Combinutions, Binomial Theorem. 


1, Find the number of permutations of » things taken all 
together, when p of the things are alike of one kind, and gq alike 
of another kind. 


How many numbers can be made with the digits 62302325 ? 

2. Find the total number of combinations which can be 
formed out of x things. 

Seven persons apply for admission to the House of Commons 


on the same evening; in how many ways could a selection of 
these seven be made ? 


3. Out of 7 consonants and 4 vowels, how many words can 
be made consisting of 4 consonants and 3 vowels ? 


4, There are three candidates for a professorship, and one is 
to be elected by the votes of 5 men: in how many ways can the 
votes be given ? 


5. Find the value of 
(1 +-/a2 — 1364 (1 —/a?— 19, 


3 
6. Expand (1-42) * to five terms; and shew that the 
general term may be thrown into the form 


[2r+t 
(in)? 





a, 
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8 
as Qn vt\ * 1 
7. Find the greatest term of (F — =) when w= 75. 
8. Find the coofficient of # in the expansion of Canad 


(=a) 


IX. 
Oxford and Cambridge School Lxaminatins, 1883. 


Part J. 
1. Find the value of 
OS (b2 — 62) — a} +03 (a (a?—c) — 1} 

when a=4, b=5, and c=3. 

2. Express in factors: 

(1) 2?— 8-84. (2) (2v+3)? —(¢— 3). 

Divide a? (b—c)+8 (c—a)+e(a—b) by a+b+e, and find 
the factors of the quotient. 

3. Shew that if a quantity x divide A and B exactly, it will 
also divide mA + nB. 

Find the highest common divisor of : 

624 — 227+ 922+9x2—-4 and 9274+ 802? — 9. 

What value of x will make both these expressions vanish ! 


4. Define a fraction, and prove from your definition that 


a ma 
b mb ° 
Reduce the following fractions to their simplest forms: 
A 5xrt+4 
(1) xt — 3e+2 ° 
é (b—c)?+(c—a)?+(a—b)? 


O) a= Bae ob 2646-0) Go0) 
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5. Solve the equations: 


Z+2  x-2 
O) 5-34 a6" 
(2) (a+b) %—(a—b)y=3ab 

(a+b) y—-(a—b) v= abj © 
6. Find the difference of the squares of the highest and 


lowest of any three consecutive numbers in terms of the middle 
number. 


2. 


Part II. 
7. Solve the equations: 
2x  38xr-1 S5r-11 
O) gait gre ~ ene = 


(2) 2r*—- Yryt+ Oyr= 5 
oe ae 


0. 


8. Prove that a ratio of less inequality is increased by 
adding equal quantities to both its terms. 


Shew that, if the new ratio be equal to the square root of 
the original ratio, then the quantity added is a mean proportional 
between the terms of the original ratio. 


9. When is one quantity said to vary as another? Shew 
that if za 2 when y is constant, and zy when x is constant, 
then z« xy when both # and y vary. 


If ro y+z, and za; and ifxr=2 when y=4, find the value 
of y when «=1. 


10. Prove that two of the quantities xz, y, 2 must be equal to 
one another if 
Co ye ee 2G 
ltyet Yp2e* ipay 





Xx. 
Oxford and Cambridge School Examinatwns, 1884. 


Part I, 


1. Find the value of 
{a? (63 - 3) +6? (3 — a) + (a3 — b*)} + (be +ca+ab) 
when a=3, b= —2, c=4. 
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2. Multiply (c«-—y)?-—a2y by (7+y)?+<y, and divide 
(a — b)* +- (a? — 07)? + (a+b)! by (a—5)? + (a? — 0%) +(a+b)?, 
3. Shew that in the process for finding the highest. common 


divisor of two expressions, any expression which is not a common 
divisor of the given expressions may be rejected. 


Find the highest common divisor of 
8x5 — 52342, Ix - 5a2+3. 
4, Simplify 
b 8b 9b 
(1) a-b ab a—3b' 
(2) a? (b—c +6? (c—a)3 +c (a — bs 


be+ca+ab 
5. Solve the equations: 
AL ba 
(1) ot page 


(2) 5r—-Qy=Te+Qy=a+yH11. 


6. A walks over a certain course and back again; B walks at 
half the pace of A over five-eighths of the course and back again ; 
A passes B half a mile from the winning-post: find the length of 
the course. 


Part II, ° 


7. The roots of the quadratic az?+bx+c=0 are x,, %,; find 
in terms of a, b, c, the values of 


(1) (av, +0) (ar,+b); (2) (ba, +e) (bx, +0). 
8. Solve the equations : 
(1) w+/Qr+7=4, 
(2) ax-!4b-ly=2, xy - ab=ba — ay. 
9. Ifa:b::c¢: d, shew that 
(1) lat+mb : le+md :: /pat+gb? : Vpet+ qd. 
(2) actbh?: b 3: bd+e?: dd. 
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XI. 
Oxford and Cambridge School Examinations, 1885, 


Part I. 


1. Find the value of 


MV (02+ y8 +2) (a — y — 82) + WV xyz, 
when e=—-1l, y=-3, z=. 


2. Multiply 
8 —QP43e—-2 by 234 2074+3r 42, 
and divide the product by x? + 7+ 2. 


3. Prove the rule for finding the lowest common multiple of 
two expressions. 


Find the lowest common multiple of 
13ab? (23 — 3a2x+2a5), 65a5%b (2? + av — 2a?*), 
2503 (a? — a”). 
4, Simplify 
3(a*+r—-2) B(a?-v-2) Br 





(1) x*~x—-2 at+a-Q2  gt—40- 
‘ pene 
aie v + oe x? 4+- nag 
+2 ~  w-2 a 


5. Solve the equations: 
(1) rt+a_ x—b _ 2(a+6) 


Z-a xt+b x 
(2) 4e+6y=11, 17¢-5y=1. 





6. The difference between the perimeters of two square fields 
expressed in linear yards is one-fourth of the difference between 
their areas expressed in square yards, and the sum of the peri- 
meters of the fields is eight times the difference of their peri- 
meters. Find the areas of the fields. 


EXAMINATION PAPERS. 


109 
Part IT. 
7. Shew that a quadratic equation cannot have more than 
two distinct roots; and find in terms of the coefficients the sum 
of the fourth powers of the roots. 


8, Solve the equations: 





(1) axi—b  atbat _2(at+ bd?) 
ac+b "a-bz a-—8? 


(2) 3/e+ay+at+y =3r+y+2=4. 
9, If a: %6::c¢: d, shew that 


(1) (la+mb)? : (le+md)3 :: pate? + gb3d?® : pci + qd®. 
(2) a&d—be+b'd : ac+b'd :: d: c+d. 


XII. 
Oxford Local Examinations. Junior Candidates. 


June, 1883. 
1, Find the value of 


a—-b (b-c ec-d 
b-c \e-d d-a 
when a=2, b= —3, c=1, d= -4. 
2. Multiply together y+z, z+4, x+y. 
3. Find the G.C. M. of 


23 —932 —308 and 23 —21a2+131le— 231; 
and the L.C.M. of 


1222y (3 +5), 18.xcy? (a3 —y), and 21xr*y? (at + 22y? +4). 
4, Simplify 


gt yt fa y? 
0) “ge aap tap) 
1+2 l+2z 
3) Jp bade. Jy 9 Be 
(ge |. <9" 
1-32 
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5. Solve the equations : 
1 2 x 
(1) 7 (22 —3) —9(@t+8)=5 — 5, 


| ren 1 ys _#& y 1 
(2) 75 (84-9) — 7g" - 89) =55 - 5 = 39 - 


6. A man buys 570 oranges, some at 16 for a shilling and 
the rest at 18 for a shilling; he sells them all at 15 for a 
shilling and gains three shillings: how many of each sort does 
he buy ? 

7. Solve the equations: 

(1) (a—b) 2? - (a+b) x+2b=0, 

(2) pees + 18 es ee 
w4+27—-3 ° 2242742 2242041 

(3) — 10y?= 145 

“| ay +9" = 24, 


0. 


8. The difference of two numbers multiplied by their pro- 
duct = 30, and the difference of their cubes is 117; find the 
numbers. 


9, Insert 2 arithmetical means between a and 6. 


If twice the sum of the whole series is three times the sum 
of the means, find n. 


10. Find the 5" term of 


3 
(1) 2, 9? | eee ; 


3 
(2) 2, 9? 1d, ose } 


and the sum of five terms of (2). 
11. If a:6:: ¢: d, prove that 


(ats mba) (5+ jp) = Ca +-me) € + =) 


12, If a, b,c, d are in geometrical progression, prove that 


(ac—bd) (ab—cd) | Qac 
(ac+bd)(ab+cd) ——a* bd" 
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XI. 
Oxford Local Examinations. Junior Candidates. Jume, 1884. 
1, Find the value of 
(2a +b) (a —b) + (2b +-¢) (b — c) + (2c +a) (e-a) 
when a=1, 6=2, c= —3. 
2. Divide 
215 — 224 — 7023 - 232° + 330+27 by Ta2+ 4x-9. 
3. Find thé highest common divisor of 
v4! — 9284422 -67+3 and a*—223—222+6x-3; 
and the lowest common multiple of 
30273, 5az4, 15a*%x, and 35a‘. 
4, Simplify 


1) 2 1 t (3a+ 22) 
a+2c a-Qe a(a?— 42%) © 


©) G-5)+ (iyo ag) 











1 1 
(3) es 7 
i 1S 
x—] w+) 
5. Solve the equations: : 
w+] 5-2e 2452 5-4 
eg ge ap aieag 


v 
3° 


6. The income of A is 3 that of B; they each save £100 a 
year; and 4’s expenditure is § 4’s; find their incomes. 


(2) a=9-%, y=llt 


7. Solve the equations: 


lta. l-a_ et+Qy = 7 
@) qraetipan * ©) gay 998=17 
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8. The length of a rectangular area exceeds its breadth by 
9 yards, and the area is 1620 square yards; what are the dimen- 
sions ? 


9. Sum the series 
(1) 2$4+39+5+&c. to 10 terms. 


(2) 3%+13 4am the. to 6 terms, and to infinity. 


10, The sum of the first and sixth terms of an arithmetical 
series is 35; and the excess of the fifth term above the second is 
15: find the series. 


11. If a@:b:: 6: ¢ prove that 
(1) a?+b?: a®-—b? :: a+e: a-e. 
(2) a(a—1): B-c:: b-a: e(e—)). 


12. Find four numbers, in geometrical progression, such that 
the sum of the first and the last is 27, and the sum of the other 
two is 18, 


XIV. 
Oxford Local Examinations. Junior Candidates. July, 1884. 


1. Simplify, by removing brackets, 
(1 —2x)—{3- (4-52)! + {6-(7-8y)}. 
2. Find the continued product of 
w—xe-2, 224+27-3, at-—x-6; 
and evaluate it when x=0. 
3, Find the highest common divisor of 
3 —40r+63 and «zt —723+63r—81, 


and the lowest common multiple of 
Ta*x(a-x), Qlax(a?-.2*), 1Qar?(a+2). 
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4, Simplify 
(1) a ee Chae 
@(g—1) 2(z+1)° 
iy. ee ee 
(a+z)?  (a-«x)* aL 


742 e 
(3) {Oe + = Js 7+ 2— al 

~ +1] y Y ~ +1 

K/| WA 


5. Solve thé equations: 


1 1 1 l 
1 by 5 Fe = Ov = PS ¥ cia 
(1) 3(2e+5) +5 (22 5) 1 ( +1) +7 (30 L). 


(2) y=38(e+1), 4v=y+1. 


6. How may a sum of £10 be paid in sovereigns and half- 
crowns, so that the number of half-crowns be double that of the 
sovereigns ? 


7. Solve the equations : 


4 3 Pl 
Seg Gay 8" 
1 b b 


(2) a gtab’ 3etab 
(3) tty=7, x2*74+3ry+y?=61. 

8. If one dozen of sherry and one dozen of claret cost 46z., 
and one dozen more of claret can be had for 5 guineas than of 
sherry for £5; what is the price of each per dozen ? 

9. Sum the series ‘ 

(1) 13+4+124+118+&c. to 12 terms. 
(2) 44+3+42}+&c. to n terms and to infinity. 

10. The difference between two numbers is 48, and the 
arithmetical mean exceeds the geometrical mean by 18; find the 


numbers. 


ll. If a: 6 :: ¢: d, prove that 
(1) ma+tnb : pa—gb :: me+nd : pe-qd. 
(2) a® sc :: autabyt+b% : ex+cdy+d%z. 
12, Find three numbers which are to one another aa 2 : 3 : 5, 
and such that the sum of the greatest and least exceeds the 
other by 24. 


H, A. E 8 
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XV. 


Oxford Local Examinations. Senior Candidates. 
June, 1884, 


4__ jf 2 
1. Simplify (1) ies x ate) : 
ba 


1+2 1-2 1+2? 1-2 


@) (oat ite” Tee" 
2. Add together 
(a—1) (a+), 2(/2+2)(/2—2), (x+1)(e-2), 
and divide the result by 4/x—1. 
3. Find the G.C. M. of 
15a! + 10a%b + 4a2b? + 6ab3 — 3b4 


and 6a3 + 19a?b + 8ab? — 583, 
and the L. C. M. of 


(¢—u)* (a—b)3,  (¢+u)? (a? 0"), (a+b)4 (b+e). 
4, Extract the square root of 
1 ] ee 
w+ +10 (;- 1) +6025 + dN. 


5. Solve the equations: 








(1) 8c—2ly= wi 1 8 
62+35y=177) © Or ae 
212-3 4-54 
(3) T- 5 = 3} - - 


6, A number consists of two digits differing by unity: and, 
if the square of the number formed by reversing the digits be 
added to the square of the given number, the sum is 585. Find 
the number. 


7. Find the value of Z — as far as three places of 


decimals, and extract the square root of 134 + 84,/2. 
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8. Prove that in the expansion of (1-—.x)", where n is a 
positive integer, the coefficients of 7? and x"? are the same; 
and that the sum of the coefficients of all the terms in the ex- 
pansion is equal to zero. 


3 
Expand (1 -5*) as far as 27, 


9, Sum ton terms the following series : 
(1) (L+/2) + (243/2) + (345 /2)4... 


~ 
(2) 9414, +4... 


1 1 
10. Simplify [(a3b2)6 x (a-2b-1)2] 6, 


and divide 308 + 40 + 6x! — Ans +3 by 3e- 2n8 +1. 
ll. Ifa@:b :: w:y, shew that 
C1): at's tt a 2 op. 
(2) a?+02: a(a—b) :: 2? 4+y? : w(ao—y). 
12. Solve the equations : 


; 11 7 y(y—l)=2(«+1) 
aera: 2) eee ee } 
1,1_3 
2 uw 4 
1.1.5 
ety 6 3 


XVI. 


Oxford Local Examinations. Senior Candidates. 
July, 1884. 

@—-b — a+b3 

x 


a+b 0 a-—b 


when a=V2+1, b=V/2-1; 
and shew that 
(22 ar /2 +1) (a2 — 2/241) (at —1)= 08-1, 
8—2 


1, Find the value of 
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2. Find the G. C. M., of 
P v+1las—54 and w+1lr+12; 
and the L. C. M. of 
25 (a5 +08) (at—b4), 30a (2?4+0?), 45d (a3 — 53). 
$8. Extract the square root of 
sh+dat+ 4-20-24 4, 
x 


4. Find the simplest expressions for 
3 8 “ 8 
; 2 gd ght a? 
a) Spat: @) Re Te. 
(a? ~ 6) (28 — y’) Goes Bias 
wy gity 
ptq q+r r+p 
8) ~*~ 4 + 4 + 
8) GE ne-p) * ped * (P-9 G=n) 
5. A and B can doa piece of work in 6 days; Band Cin 9 
days. In what time can 4 and C do the same, it being supposed 
that A can do twice as much as 3 in a given time? 





6. Solve the equations : 
(1) 1677-127-4=0. 


a- By y-3r, 
@) = 5 +8=0 


1 Bi 
a 2y=% (« ~ 7%) 


7. Solve the equations : 
(1) awy=12, yz=20, z=15. 
(2) 22 = 8x46 /22— 8x49. 
(3) #+7=65, x+y=5. 
8. Obtain an expression for the sum of 2 terms of a Geo- 
metrical Progression. 
The third and seventh terms of a G. I. are 5 and sos ; find 
the tenth term in the form of a decimal, and the sum to 
infinity. 


9. If a and £ are the roots of the equation 27+ pxr+g=0, 
express a+ and a*—§* in terms of p and g. 
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eae somes 
10. If b—c c-a rt 
shew that (b+c)x+(c+a)y+(a+b)2=0. 


11. Determine the coeffidient of «4 in the expansion of 
8 


9 \2 
(1-5) * 
ad + ¢3\2 
12. Iarbiaiytipig then (EF) =". 





XVII. 


Cambridge Local Examinations. Junior Students, 
December, 1883. 


l. If a=3, b=4, c=5, d=6, find the numerical value of 


2fa?+b? + » Jai+o+e + B+ - 
— ad-e+b-a@ 

(a+) (c+d)-(b+0) (d+a) 
— ab—be+ed—da 

2. Divide a —13¢%—30 by 2?-2r+4+3. 


: If 22+ 72+ is exactly divisible by «+4, what is the value 
of cl 


and of 


3. State and prove the rule for finding the Least Common 
Multiple of two Algebraical expressiorfs, 


Find the L. C. M. of 923-—2—2 and 323 —- 102? — Tx — 4. 


4. Find the relation between a, b,c in order that ax?+br+c 
may be a perfect square. 


Extract the square root of 
9x8 — 1275 + 2224 + 72 4+ 120 +4, 


5. Simplify 


1+5 yo o 


4 12 4 12 
@) re ma “aa 
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6. Solve the equations : 


x 
0 afb eaG-SE ips 


(2) V8rt+1—Jrt+1=/32. 
lly —-x=10, 
(3) i —10ly=110. 


7. A boy spent one-third of his money in cakes, one-fourth 
in apples, one-fifth in oranges and one-sixth in nuts, and has 13d. 
Py ges : 
left: how much had he? 


8. A quantity of ore is passed through three processes in 





reducing, which remove respectively ~ th, “th and Mh of what- 


ever is subjected to them. If the weight left is 120 ]bs., and the 
weight lost in the third process is 30 lbs., 40 lbs. or 60 lbs. accord- 
ing to the different orders in which the processes can be performed, 
what was the original weight ? 


9. Solve the equations : 
Wx-1l Br-2 QWs 


Geng Fara T = 2 $8” 
(2) asyt+e=15, ry—y=8. 
10. Ifa, b, x be any positive quantities of which a is greater 
than b, prove that the ratio of a+.7 : b+. is less than that of 
a:b 


A is 32 years old, B is‘5 years old; what is the least number 
of years after which the ratio of their ages will be less than 
3:17 

ll. Find the sum of » terms of an Arithmetical Progression 
of which the first term is a and the second 0. 

Sum the series 

(1) 81, 79, 77...... to 11 terms. 
(2) 81, 108, 144... to 5 terms. 

How many terms of the former series will amount to 160? 

12, A sum of £19950 if invested in the 4 per cents. would 
give an annual income of £8. 8s. more than if it were invested in 
the three per cents.: if, however, each stock were 1 per cent. 


higher in price the former would give £9. 178. 11d. more, What 
is the price of cach stock? 
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XVIII. 


Cambridge Local Examinations. Junior Studenis. 
December, 1884. 


. 


1, Add together 
3a—2(b-c), 3b-2(c—a), 3c—2(a—b), 
and find the numerical value of the result when 
a=2b=3c=6. 

2. State the rule of signs in the multiplication of algebraical 
quantities, ° 

Multiply «3 - 2axz?+2a%x — 3a? by 2?-—3ax+2a?, and divide ~ 

325 — 1l0aty + 16x3y? — 12273 + ryt+2y5 by (a -y)?. 
3. Simplify the expressions : 


(1) weil cunt 2 (+2) 4 to 
(2+2)(2+5) (v+5)(@-1) © (v1) (x 4+-2)° 
2 2 
fee ta 
(2) «a + T° 
14% 475-541 (+3) 
ge ew y L 


4, State and prove the rule for finding the Greatest Common 
Measure of two algebraical quantities. 

Find the G. C. M. of 223 +22- 2-2 and 2° — 25 —- 2277422, 
and shew that its square is a factor of the latter expression. 

5. If a+b+c+d=0, 
prove that a®+b?+c?+3+3 (a+b) (b+c) (c+a)=0, 
and (a+b) (a+c) (a+d)=(b +c) (b+d) (b+ a) 

=(c+d) (c+a) (c+b)=(d+a) (d+ b) (d+c). 


6. Solve the equations: 
2 3\ 3 4\ § 6 11 12 
(1) 3( -5) +3 (2-3) -g(#+3) +45 -71)= 


: 5a y 
2), dy te 


0 ene (td) EA] 


é 
te hes es 
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7. Divide the number 28 into 4 such that if the first 
be increased by 2, the second diminished by 4, the third 
oleae i by 3, and the fourth divided by 2, the results shall all 


eq 
8. Solve the equations: 


(i) f8a41—740454 f/2—4=0. 
(ii) a#*-(a-6b) e=(c—a) (cb). 
(ili) 4a8+acy= 7, 
acy +y?= 18, 
9. A and B run a mile race. In the first heat B receives 
12 seconds start and is beaten by 44 yards. In the second heat 
B receives 165 yards start, and arrives at the winning post 10 
seconds before A. Find the time in which each can run a 
mile. 
10. Define a geometrical progression, and find the sum of 2 
terms of such a progression. 
The sum of 5 terms of a G. P. is 242, and the common ratio 
is 3; find the Ist term. 
If a, b, c be in arithmetical progression, and a, b- a, c—a in 
: c 
geometrical progression, prove that a= 35° 
11, A and B work together upon a piece of work for six 
days when A leaves off work, and B works alone for two days 
more, and it is found that the work is half done. B then leaves 
off work, A resumes work and is joined by a third workman, who 
can do in one day twice the excess of the work done by A in one 
day over that done by B in one day, and the work is completed 
in 8 days. Find the time in which each workman can do the 
work, and the proportions in which they should be paid. 


XIX, 
Cambridge Local Examinations. Junior Students. 
December, 1885. 
1, Simplify the expressions : 
3a —2(b—c)— {2(a—b)-—3(c+a)} -{9e-4(c—a)}, 


D+y ¥y-2a\ | (37 - ee 
and 12 (734 ara ) 8 ae a ‘ 


EXAMINATION PAPERS. 121 


2, Find the product of 
B+ Bary + 12xy?+ By%, 
and O —327y + 3xy? — 8, 


If the product of two exprensions be 2° + aty4+y8, and one of 
them be x? — ry +, find the other. 


3. Prove the identities : 
(e+ytzh=(e+y—28+(a—yt+2z)3+(-et+y +2) + 24ryz, 


1 ie 1 1 1 
c a c a b 
(-)Q@-a) O-) 0-5) 0-3) 0-7) 
4, Find the square root of 


(Qr +1) (Qe +3) (2a+5) (Qa+7)+16. 


5. State and prove the rule for finding the Least Common 
Multiple of two algebraical expressions, and find the L. C. M. of 


ols cl and 7164.27, 


=]. 


6. Solve the equations : 
(1) (Br —1)(4e +5) — (@ - 2) (2441) = (2443) (5e—-2)4+12, 
eg = 2-253 7), 


v 
3. © ©66 a 6 3, 
1 2 6 
(3) +— = 


t-2'a4-1 24° 





7, An egg-dealer bought a certain number of eggs at 1s. 4d. 
per score, and five times the nuinber at 6s. 3d. per hundred. 
He sold the whole at 10d. per dozen, gaining £1. 7s. by the 
transaction. How many eggs did he buy ? 


8, The men in a regiment can be formed into a solid square, 
and also into a hollow square 4 deep, the number of men in the 
front in the latter formation exceeding the number of men in the 
front in the former formation by 25. Find the number of men 
in the regiment. 


9. Solve the equations: 
(1) 
(2) 


ha 


a 4, 2=0. 
_? 
= 


— 


+ » &4+3y7= 28, 


> 
tei &: 
Rrke B 


182 EXAMINATION PAPERS, 


10. Find the sum of a series of 1 terms in arithmetical pro- 
gression. How many terms of the series 21, 18, 15,... amount 
to 81? 


If a, b, c be in geometrical pro ion, and 2, y be the 
Ys 


arithmetic’ means between a, » and b, ¢ respectively, prove 
that 
pes: 
vy 
11, Find the number of combinations of m things taken r 


together. 


Find the sum of all the integral numbers "consisting of 5 
figures, which can be formed by the digits 1, 2, 3, 4, 5, 6, 7, 8, 9, 
no digit being used more than once in any number. 


12, Enunciate the Binomial Theorem ; find by means of it 
the 7th term of (a—2:)!?; and shew that the middle term of 
(1+.2)** is 

1.3.5...(2n-1) 
|. 


(22x). 


XX. 


Cambridge Local Examinations. Senior Students. December, 
1885. 
tS 
1. Solve the equations : 
x?+1  a*-2 
OO) ae gee 
az+b  br+a_ (a+b) (x+2) 


Sl eee 


(2) cex+b ' cxt+a cr +ath~ 


(3) x o?+124271727246=3. 
(4) 8a2+5ay= 23 
Llay — 3y?=19) © 
2, A number consists of two digits, one of which is treble the 
other; another number is formed from the first by reversing the 


digits, and the difference between the numbers is equal to 18, 
Find the numbers, 


= Or. 
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3. Shew that if % z == =5" then each fraction will be 
equal to 


2. 


heck a ue 


Shew that if 
ee | Select he os 
at+%+e Ya+b-c 4a-4b+¢e’ 
then os ee ee. ere 7 


met Qy+z Ary—-z 4x—4y+42" 


4, Find the sum of » quantities which are in geometrical 
progression, and write down the formula for the sum of 7 quantities 
which are in arithmetical progression. 

Employ the formule to sum the following series, each to 6 
terins : 

(1) 1-3+9- 
Q) T23827-11< 

The sum of the squares of the first n natural numbers is equal 
to 20x: find n. 


5, Find the number of combinations of x things taken r ata 
time without assuming the formula for the number of permu- 
tations. 

How many different sums can be made with the following 
coins :—a penny, & sixpence, a shilling, a half-crown, a crown, 


and a sovereign ¢ ‘ 


6. Write down the coefficient of 2? in the expansion of 


1 
(1+.) * by the Binomial Theorem. 


Apply the Binomial Theorem to find a fraction equal to the 
square root of 101 correct to eight places of decimals. 


7. Define a logarithm: and prove the rules for the multi- 
plication and division of numbers by means of logarithms, 
Find the value of 
7 log, +8 8 blog 29 43 log. ha 
15 294 280° 
= log ‘00132874, it being given that 
log 1:3287 = °1234269, 


log 1:3288 =-1234596, 
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XXII. 


Responsions, Oxford. Hilary Term, 1885. 
® 


1 If a=1, b=2, x= -4, y=5, find the value of 


; (r+y)?— ; (aty)+ (6+ a4)%—19 (a —b)5, 
2. Add together 


e 
a-—2b-—c, 4a—-3b+c-—2d, 4d-—3c+2b, c—5a—b-—d, 
a+6b+5ce+3d; 
and subtract c—a+2d from the sum. 


3. Multiply 23+ 3e%r+ aa? - x3 by 3a?- 2ax— 27; and divide 
the product by a?—.x?: find the continued product of 
2a-3x, 2a-—x, Yat+a, 24432. 
4, Resolve into simple factors : 
(1) 2#-xr-2, (2) 324atb? - 615°. 
(3) 3(a+b)}?—2 (u?—b?)-a(at+d). 
5. Find the G.C. M. of 


x5 — 495 — 9242742 and 23-a?~2Qr+2; 
and the L. C. M. of 


16a%bict (d? — e?), 


2403 dtc? (d3 — 3), 32atbe? (ad +e). 
6. Simplify : 
© (-eaaten) oa vant 
+1 (a4+2)(v4+1)) © lw+2 (x41) (+2) ° 
2a—b-c 2b-—c-a 2c—a—b 


©) @H@=4 * =H =a) * G=aj(e-B) 
Extract the square root of 
Asd — 1225 4 524+ 1423 -11e?- 4744; 


and of (+2) -4( -§). 
x x 


7. 
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8. Solve these equations: 





(l) 7(#-2)-5 (2x9) =24% 
rts Qe-1 2 I+? 
(2) spree 5 t as 
(3) = *4y=6, Yi +0n8 
ORFs eat tert 


9, A train travelling 30 miles an hour takes 21 minutes 
longer to go from Oxford to London than one which travels 36 
miles an hour; what is the distance ? 


10. Divide 25 into two parts such that one quarter of one 
part may exceed one-third of the other part by 1. 


11. Inacricket match A made 35 runs, C made half as many 
as B, D one-third as many as B, and B’s score was just as 
sri below A’s as C’s was above D’s; find the scores of B, C, 
and D: 


XXII. 
Responsions, Oxford. Trinity Term, 1885. 


1. Simplify the following expressions, and find their value if 
w=1, y= go. 8 —2: 
(1) 3x2—4y— (2x —3y +2) — (52+ 2y — 32). 
(2) @P+y[ae-(y+2)]—[e? + bay —y (w+ 2)], 
(3) llx+2Qy —[4x -{7y — (8% + 9y— 3z)} ]. 


2. Multiply 26+ 25y — 23934 ry5+98 by 28-axy +y’, 


x ¥ 

d =— by 24—, 

an y= ag 
3. Divide —207a°b'ct by 23atb3c?, 

ahd eee 


a’ — 3b a—b 
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4, Find the square root of 
4a? + 9b? 4. 16c? — 12ab — 24bc + 16ac. 


5. Find the cube of b—2a—{2(b—u)—«)}, and the fifth 


2 
power of Bes 


6. Resolve into factors: 
(1) a+ 12x - 85. (2) 2? —Qry—v2+ Qys. (3) 32?-27y?. 


7. Simplify . 
i 1 1 1 
(1) ate att 
re ae aa 
a bb a ob 


9) 1/1 i Ane 3 
( a\c-a oa) at + ar — 2a?" 
8. Find the G. C. M. of 
3341007 4+7¢—-2 and 3a34+1327+1724+6; 


and the L. C. M. of 
w—5r4+6, v*-4r4+3, a? -—38r+2. 


9, Solve the equations: 


. 
97+6 6r+4 157-10 
(1) 9 + 6 + i5 =(, 
2 3 5 


ea 











(3) llx-10y=14 and 52+ 7y=41., 
ax 1/1 ", ad 1 va 
a) F-5 (pte) +e=5 (b-a) FE 


10. Two numbers differ by 3, and the difference of their 
squares is 69; find them. 


11, How much sugar at 4d. per lb. must be mixed with 
20 Ibs, at 54d. that the mixture may be worth 5d. per lb.? 
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XXII. 

Previous Examination, Cambridge. * Decenvber, 1884. 
1. Simplify 7 (22+) —[190 - {13 (c—a)4+12 (b-c)}]. 
Find the value of . 

(a—c) (a+c)—(a+c)*, where 3a+2c=45, and 3c+2a=15. 
2. Divide 224 — 10xy + 252? y? — 31.ry° + 204 by x? ~ 3.ry + 4y’”. 
3. Simplify 
(1) aA — Gay" — 16y* 
ch—64y4* 


l—-v 14227) (r4+l1 
(2) {} “Tear I =I tore 
4, Find the highest common factor of 


wy — ay? — 15a%y + 38.ry4 — 145 
vi — ary + 21asy? ~ 342°y3 + 28.07". 








and 
5. Shew that in the case when m and x are positive integers 
(a™)" = qm, 
1 4 
Simplify (Yat) x (a) x a 3+ ab, 


6. Solve the equations: 
(1) w+1 2v+1  4v-1  5e-1 
8 3 = s«G 4 ° 
4 40 3° 
Dr ie Bt oe 
ey r+7 w?-49 T-4x 


7. Solve the equations: : 
(1) 3r+2y-1=2r+45y—-18=244y-11. 


9a? — 4y? = 576, 
(2) es —30 = —12. 


8. A train travelling from A to C direet at a uniform rate of 
51} miles an hour accomplishes the distance in the same time as 
a train which travels from A to a station B between A and C at 
the uniform rate of 54 miles an hour, and without stopping at B 
proceeds to C' at the uniform rate of 50 miles an hour. if the 
distance between B and C be 14 miles greater than that between 
4 and J, find the distance between each pair of stations. 
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9, Find the sides of a rectangle whose area is unaltered if 
ts length be increased by 4 feet while its breadth is diminished 
by 3 feet, and which loses one-third of its area if its length be 
increased by 16 feet while its breadth is diminished by 10 feet. 


10. Shew that a ratio of greater inequality is diminished 
by adding the same quantity to its antecedent and its conse- 


quent. 
If 2-2 >y-z=27 : y¥!, 


shew that U+E: ytim +2 : 142. 


11, Shew how to insert two geometrical means between 24 


and y™, 


If xy, y*, 2 be in arithmetical progression, shew that y, z, 
2y—x are in geometrical progression. 


12. Sum to 10 terms each of the series: 
(1) 6#-34414—-......... 
(2) 9—5}-19}-... 


XXIV. 


Previous Examination, Cambridge. June, 1885, 


1, Shew that y (y—1)(y-2)(y-3)+1=(y°—3y +1). 
2. Divide 7*+73—5y?-—2y by 77+3y+4+1, and explain the 
process. 
Divide also y®—2b'y4+0® by 4° + by?+b*y + 6%. 
3. Find the factors of the following expressions: 
(i) yt 4y?+4y, 
(ii) Yty-y-, 
and (iti) ab? ~a?-~b? +1. 
4 Simplify 5t¥4 ps +0 
and shew that 





ee ee eee eee ee 
@-) @-2)* (y-)(y-2) * GD E-9) 
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5, Solve the following equations : 
ay Hee ete _yt8_o, 


ed en oe 


2 4 5 
2 ee 
@) aw-d «te 2 ; 
(3) 40-6y—-3=7.0+2y -4= —Ir+3y+24, 
(4) 15a2+3404+15=0. 
(5) 2+4+2cy=39, Qy?-3xy=5. 


6. A number of two digits is equal to four times the sum of 
its digits: shew that one digit is double the other. 


7. Aand B have £70 between them; but if A were to lose 
half his money, and B were to lose one-quarter of his, they would 
then have only £43. How much has each? 


8, Shew that, when m and 2 are positive integers, 


a™ +n a a" =_ a”. 


Find what a® and a@~} must mean supposing that the above 
law holds good for all values of m and n. 


9. Define ratio, and shew that when c is greater than d, and 
ce, d and y are all positive, c+y : d+y is less than c: d. 
Shew that, ifc: d:: «©: y, then will 
ed: wy :: P+d?: P+ yy’, 
10. The first of a series of quantities in arithmetical pro- 


gression is 3, and the sixth is 18: find the tenth term of the 
series, and the sum of the first twelve terms. 


Find the sum of all the numbers between 200 and 300 which 
are divisible by 3. 


11. Sum the following series: 


(1) 5+ 9413+4+...... to 15 terms, 
(2) 27- 94+ 3-14...... to infinity. 
(3) 7 + ae +5+...... to 45 terms, 


H. A, E. ; 9 
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XXV. 
Previous Examination, Cambridge. October, 1885. 


1, Define a coefficient, a root, and a surd, 
Simplify x — By — {Bx — (y — 22) — 22}, 


2. State the rule for the multiplication of any two algebraical 
expressions. 


Multiply a?+ 256? +4c?+5ab-—2ac+10bc by a-5d+2c, 
3. Divide 14+307-—247°+824 by 22°+327-1. 


4. Prove the rule for the multiplication of two algebraical 
fractions. 


Simplify 
(1) 93 + 42% — 87424 
gt — 934+82—-8 ° 
__ e257 x — 4y? 


(2) a+ Bry — a4 Bry — 1072” ot dary — 10y? * 


5. Shew that any term a be transposed from one side of 
an equation to the other, provided its sign be changed. 


Solve the equations: 
] ] 1 1 
Ot Sag ao eek eae 


(2) (a+ 6) v+(a—6) y=2ac, 
(64+c)x+(b—c) y=2be. 
6. Shew that the sum of the two roots of the equation 
zv+pxr+q=0 is equal to —p. 
Solve the equations : 
(1) (b-c) a#+(c-a)xr+(a—b)=0. 
(2) V2n+8427045=2. 


Verify by substitution your solutions of each of these equa- 
tions. 


7. A man has 20 coins of which some are shillings and the 
rest are half-crowns, If he were to change the half-crowns for 
sixpences, and the shillings for pennies, he would have 156 coins, 
How many shillings has he } 
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8. Define ratio and proportion. 
Find x, having given that : 
38:7: v-lt w+. 
Ifa:b6::¢: d, shew tha 
(a? + c?) (b? + d*) = (ab + cd)*, 
9. Having given the first term, and the common ratio of the 


successive terms of a geometrical progression; find the n™ term, 
and the sum of n terms. 


Use the forgaule to find the 5“ term, and the sum of 5 terms, 
of the series 2, 3, 44, &c, 
10. Find the sum of the series 14+ 2}+33$+.., to 12 terms; 
2 8 enh ie 
3 tote. to infinity. 
Find also the sum of all the odd numbers between 60 and 200. 


and the sum of : + 


XXVI. 


General Examination for the Ordinary B.A. Degree, Cambridge. 
November, 1884, 
1. Solve the equations: 
Qv+3  3x-2} 6r+7 52-12 
OS Sar ge ag ag 
(2) (7a—5) (v+2)4+ (8v—5)?=8 (2x —- 3) (r+1) 








(3) (4) 2x2 + 3e=2, 


2. The difference of the squares of two consecutive numbers 
is 17. Find the numbers. 


3. A man at a fair spent £200 in buying heifers and rane 
purchasing in all 20 animals. If the animals that he bought h 
all been heifers, he would have paid £160 more than he did; if 
thoy had all been lambs he would have ped £160 less than he 
did. How many were there of each kind 


9—2 
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4, Solve the equations : 





~ + =99, 
r . U24+2 4e4-2 etd 

ay i? 9 oe. 
P02 5 eB QZ E+ 2X 
ey 7 


bz +ay=a? +b, 
Oy qe ee ge 
ait gait a: 
5. If a and B be the roots of the quadratic equation 
a+ bxvt+c=0, 


prove that aB=-. 


6. By investing a certain sum in railway shares paying 3 per 
cent. per annum, at a certain rate per cent. discount, an income 
of £315 is obtained. Ifthe same sum be invested in the shares 
of another railway, paying 4 per cent. per annum, at a premium 
equal to the former discount, the income is increased by £65. 
Find the amount invested, and the prices of the shares. 


7. Define duplicate ratio and sub-duplicate ratio, and prove 
that any ratio is the sub-duplicate ratio of its own duplicate 
ratio. 


If a: b bea ratio of greater inequality, prove that the sub- 
duplicate ratio of a : 6 is less than the ratio of a: b 


8 Ifa:6::¢:d::e: f, prove that 
a:b: f(miat+ nbc? — pre?) : f(m?b? + n2d? — p?f?), 


9, The amount of fuel consumed in a slow-combustion stove 
varies as the square of the diameter of the stove, when the time 
for which it is kept burning is constant; and as the time for 
which it burns, when the diameter of the stove is constant. A stove 
9 inches in diameter can be used for 50 days at a cost of 63. 9d., what 
will it cost to use a stove 10 inches in diameter for 48 days? 


10. Prove that, if a be the first term of an arithmetical 
progression, and x the x“ term, the sum of 7 terms is 5 (atx), 

The first term of an arithmetical series is 1, and the common 
difference is aa Find how many terms of this series will amount 
to 20. 
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11. Sum the series: 


1 3 7 ~4 e 
(Ll) gtgtygtEeteccce: to 20 terms. 
(2) 3-6412-244 000, to 10 terms. 
e 
(3) 3~245- st ipansewasonennkiines to infinity. 


12. The arithmetic mean between two numbers is 39, and 
the geometric mean between them is 15. Find the numbers. 


XXVII. 


General Examination for the Ordinary B.A. Degree, Cambridge.” 
June, 1885. 
1. Find the value of .c which will make 
+7203 — 49.07 +- Br 4+ 2585 
exactly divisible by «? - 77+1. 
2. Solve the equations : 
+1 x42 


m 2 
@) +, = ' 
ny — me =n? —m? 


3. If a, B are the rvots of the quadratic 2+ 793:+8=0, shew 
that aB—s=0, 


Prove that the roots of 477+ 27r2+s=0 are $a and $8. 


4. The gross income of a certain man was £30 more in the 
second of two particular years than in the first, but m con- 
sequence of the income-tax rising from 5d. in the pound in the 
first year to 8d. in the pound in the second year, his net income 
after paying income-tax was unaltered. Find his income in 
each year. 


5. A farmer spends £200 on cows and £540 on horses; if 
the cost of each cow had been £22 more and that of each horse 
£3 less, the cost of a cow and of a horse would have been the 
same and the farmer would have spent £184 more: find how 

é many of each he purchased. 
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6, A certain number exceeds twice the product of its digits 
by 35 and exceeds three ¢imes the sum of its digits by 50: find 
e number. : 
7. If a, b, c, d are proportiorals, prove that 
e 
a+b: a-—b=c+d: c-d. 
Shew also that if 24+3, 2a—30, 2c+3d and 2c—3d are 
proportionals so also are a, J, c, d. 
8, Shew that a ratio of greater inequality is diminished by 
adding the same quantity to both its terms. ‘ 
What number must be added to both terms of the ratio 9 : 7 
to make it 12; 11! 
9. Find the sum of 2 terms of an arithmetical progression, 
of which the first term is a, and the common difference b, 
Shew that the sum of 5 terms of the series 11+9+7+... is 
equal to the sum of 7 terns. 


10. Find the x term of a geometrical progression of which ‘ 
the first two terms are given. 


11. Sum the series 


(1) 40 +204+10 + 5+ ... to 8 terms. 
(2) 40 +20+ 0 —20- ... to 8 terms. 
(3) 15+ 3445+ 6+ ... to 8 terms. 


Can any of these series be summed tv infinity? If so, sum 
them. 


12. If the sum of » terms of an arithmetical progression 


whose first term is 7 and common difference 2 be 247, find the 
value of 7. 


XVIII. 
First Public Examination, Oxford. Michaelmas Term, 1884. 


1. Multiply 
1 2 a 
Zim — gm — ym — gm hy wm — a+, 
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2, Simplify 
pence s 
cL (2) —- 
Wah ee “e 2 4+. 
nm" m 34.4 
a 
1 ] a~x 
) a-b*+ a+b* @4(a—b)e—ab 
, = 2a 
‘ -{ +G—b) * (ata\(a+dy* 
(4) (J/12 — /8) (/3 +4/2) 
5+,/24 . 


3, JIf 2?+y?=a%, find the value of 


1 


t\?2  /a\72)2 24 
(G) + ()) } (03 + a2y + uy? +y3) x (a? + Quy) 7. 


a 


4. Prove the rule for finding the greatest common measure, 
and find the greatest common measure of 


aA — 323 — 272 4+124%-—8 and at—Tvt+6. 


5. Find the least common multiple of 
12%?-52-—2, 12a7-«—-1, and 9a? -9r+2, 


6. Find the square root of 
vt +443 — 22% - 1204-9. 
7 Solve awtt+by=ey, 
Cyt + by y = C25 
and hence deduce the solution of 
av + 4y=1, 
Que + Ty =5, 


Solve aa, (y-2) =5 


4y-3 (7+10)=3 
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8. Solve 
8x +2 4-24 
eee i ee ae a ae 
(1) at-Fal (2) SS) -= =a. 


9, Find two numbers suchs that their sum is 14, and the 
difference of their squares is 56. 


10. An express train, 38 yds. long, takes 6 seconds to pass 
a slow train, 50 yds. long, which runs in the same direction on a 
parallel line. If the trains had been going in opposite directions 
they would have taken 3 seconds to pass one another. Determine 
the number of miles per hour which each travels 


11 If p= ge 
Os JON. 
b b24df+h? ’ 
and if a:b::b:¢ and b:e¢::e¢:d, then 
a-c b-d 


XXIX, 
First Public Examination, Oxford. Trinity Term, 1885. 


1. If a=0, b=1, c=; , d= 1, find the value of 


a Be td 
e=d  d=a " a=}. 





2. Simplify 
(1) Va+2+Vc-2 ; 


Ve+2—Vx—2 


2 2 
CY ag: OG 
9 b? a ob a’ 
(2) ae * malas ee - 


atte ap 
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(3) x— x-3 
CONTE 1) T (43)(2— a9 —~2 (2~x)(1-2)’ 
-l uw! : 
ay) (08 eae), 
" (aA . ) 


3. Multiply 14./2+,/6 by 2—,/2+./3, 
and divide ; 8a-8- 2762? by 2a7-1- 363 
4, Find the square root of 
ot — 1223 + 922y? — Say + ays 4 AE, 
and of 19—6,/2. 
5. Find the G.C.M. of 


2a + Saty —5ay?+y> and 205 - Tary + bay? — y; 
and the L. C. M. of 


5° 3 
zat ( - 7s); BD (ax? + 43y3), 


and ab? (§ a + ry tap) 


6. Construct the equations whose roots are 
(1) 0, -3. : 
QO: tev eh. elas: 
and find the numerical value of @ in the equation 
ax? + 2r + 3a=0, 
if the sum of its roots is equal to their product. 
7 If a:b::¢:4d, prove that 
ac: bd :: a+c? : 0? +d% 
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8. Solve the following equations : 
e 
(1) 6(#-1)=1+6 (a - 3 . 


eae Seen 
(2) 08+50—-2/22- 4047 =94 -7. 
(3) Br-y4+2z2=11 
3y —-2+22= of 
3c — 2+ 27 =16 
(4) ety? s t—y2i: 17:8 
2592+ 9x%=450 
9. Find two numbers, such that (1) the product of their 


square roots=6; (2) twice the square root of the one added to 
three times the square root of the other= 13. 


XXX. 
Admission to the R. M. Acudemy, Woolwich. April, 1885. 
1. Add together x+y, 3c-—y—32z, 2y—2x%+z and multiply 
the result by #-y—z. 
Deal Bt & 
Yp-yparyo 
2B — 98 


Ce Aaa ik acer 


Find the value of when «= 2y, and prove that 





2. Divide 
1526 — 17a — 2423 4+ 13822 -130¢+63 by 523+62?-9r+7, 
and verify your result by multiplication. 


3. Prove that any common factor of two expressions is a 
factor of the sum or difference of any multiples of them. 


What use is often made of this fact in the process of finding 
the highest common divisor of two algebraic expressions? 
Express 
49 Gys—(Qy8+2%), Oy2+daz—(4n2+24), oP 12.ry — (40? + 9y2) 
in factors, and hence write down their L.C. M. 
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4, Simplify 
38 + tA — gry2+4 yt 
a) Sie x foe eo 
x yp” ety” tA+atyt+ yA" 
my i 2-5 8 1 en 8 
Q(a@-1) a®-Ta+10° 2° 2?-9x4+18— 
5. Extract the square root of the expression 
(a —b)* {(a — b)? — 2 (a? +-0*)} +2 (at + B54). 
6. Shew how to determine when the roots of the equation 
ax®+bx+c=0 are impossible. 
If a, 8 be the roots of the equation «7+ px+q=0, prove that 
the roots of the eqtiation 


gu? +p (l+q)x+(1+q)?=0 are at; and B+ : 


7. Prove that when m and x are positive integers (a™)"=a™, 
and explain why the symbol a-* is used to denote - ‘ 


bl 8 14 5 1 1 
Divide a? + a*b3 — a#b3 — ab+a73 +03 by a?+53, and find the 
value of 
4/12 
(1 +n/2) (/6 —/8) © 


8. Solve the equations: 


2r+1 3%-2 w-2 
eg a age 


x 
(2) a 





— ore 
ee ee 
— 


8) B37 ~ 7-37 wy 
9. Find two numbers which are in the ratio of : to > but 
which, if respectively increased by 6 and 5, will be in the ratio of 
2, 1 


a 3° 


140 EXAMINATION PAPERS. 


10, A slow train takes 5 hours longer in journeying between 
two given termini than an express, and the two trains when 
started at the same time, one from each terminus, meet 6 hours 
afterwards. Find how long each takes in travelling the whole 
journey. 


11. Explain the meaning of “ fourth proportional,” “mean 
proportional,” “duplicate ratio.” 


a\2 


2 
If a:b ::c¢: 4d, prove that (;) + & =2 7 and shew that 


if z and y are unequal, and x : y is the duplicate ratio of #—z 
ond y —z, then z is a mean proportional to x and y. 


12. If the first term of a Geometric series be a, and the 
last term be 7, the number of terms being odd; what is the 
middle term ? 


Sum the series: 


3 1 os aye re 
1 eee ee ue “+ &e 
(1) RY nee 3 te. to infinity 


1 1 1 
(2) (2n - ) + (an+ + (6 - is) + &e. to terms. 


13. Prove that the number of different arrangements of n 
things, taken three together, is 7 (n—1) (n—2). 


In how many ways can a picket of 3 men and an officer be 
chosen out of a company consisting of 80 men and 3 officers! 


14, Expand (1 —.2?)-* to 6 terms by the binomial theorem. 
Shew that the » terms of (l—.7)~* and (1+.2)"-? are 


equal, 
XXXII. 
Admission ta the Rh. M. Academy, Woolwich, June, 1885, 


; 3x3 , dU 23, a gx 1 
1, Multiply “g +32 Sg Oe OF eas 


ae oe 
and divide 82z2-+-y7 by 22° +y%. 
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2, Find the highest common factor of 
~—2—a7—-3 and 2-2 — 4y7- 3x -2, 
and write down the L.C. M. of 
922-4, 422-36, 3222 Txv—6, 322+ 77-6. 
3. ee the value of 23 + 2y3 + 228 + ce when omy te=V4; 
and if = Fr +e y 3=3, prove that the value of | —_— S 3 will be 4 or — 4. 


4, Simplify r 















2r+1 3 

a 2 — goat ec" 
x (222__2_), 
34-8 24#4+2 


(3) a pee ~Y¥)? - 2a°y? 
(ey) Baye 
5, Extract the square root of 47-12 / 15; and find the 
value, when «= 4/3, of the expression 
2u-1  2e+1 
(@—1y WFP’ 
6, Solve the equations: 


l “3 3 i ol 7 e 23 
Get Seo 8) 0G: 
(2) av—by=2ab, 2bz2+2ay=3b? - a2. 
(3) yp tay =4, 27429? — ry =8. 
7. The aloparel of a right-angled triangle is six times as 


long as the shortest side. What is the ratio of the two sides con- 
taining the right angle? 


8. Prove that p is the sum and of the product of the roots 
of the equation x? —~pr+q=0. 


Form an equation whose roots shall be the square of the sum, 
and the square of the difference of the roots of the equation 


3.r°+ 3ar+a?=0, 
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9, The time during which a ri fetes slide down a smooth 
inclined plane varies directly as the length and inversely as the 
square root of the vertical height of the plane, If the time of 
descent is one second when the peleht is 4 feet and length 8 pen 
what is the height of a plane 1. yard long, down which a body wil 
slide in half a second? 


10. The Ist and 2nd terms of an harmonic series are 5 and 
3 respectively. Find the next five terms, 


A Geometric series, whose common ratio is = has the same 
1st and 2nd terms as an Harmonic series. Prove that the third 
term of the former series will be equal to the (z +2)" of the latter. 

l1. How many different sets of 12 can be chosen from a 
group of 15 men? 


If 12 be selected from each of two groups, in how many 
different ways can the 24 men be arranged in a line so that 
4 men, and not more than 4 men from the same group, shall 
always stand together? 


12. In what scale of notation will the decimal fraction 1 be 
expressed by 02222... ? 


13. Write down the general term in the expansion of (a — “™ 


and shew that terms equidistant from the beginning and the en 
have the same numerical coefficient, 


Also find the 11 term in the expansion of 


(ost) 


XXXII, 
Admission to the R. M. Academy, Woolwich. November, 1885. 





ae 55ab  29ac =—218?_ =—(1Sbe 

| (OTOL Rt ee —_ — eee a et Caneel 

1. Divide 2a 9 + 9 + F 4 + 9 
2a «3b 


by ea" 
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2. Find the highest common factor of 
4x4 —9294+ 62-1 and 6x°,- 72? +1. 
When of two algebraical expressions the H.C. F. has been 
found, what is the rule for determining their L. C. M.? 
3, Simplify 
(1) 56 ab _ a 
a+b (a+b)? (a+6)3° 


(2) (= - 1) (2:2 + Qry p)+(% +4.) 


Lay L+Y C-Yy uty 
(gy ee eee 
a — x a ae 


4, Find the square root of 


Gar Ba™*+ NM anpo Bare Wary? g6 
Pai it a 


O) “ayr 7B 
(2) 87—124/42. 
5, Find the value of 


NS , 


a ar Ti 


(1) (aha-+340) (sha - ib) — 6 (a? — b2) + Pa, 
(2) (35/1047 /2+63 6/3 +28 /15) x (a/10 —/2 —/3). 


6. Solve the equations: 
3{ab—a(a+b)}  (2a+b)br bv ab? 


iS Cr) Cre 
3 9) 
(2) (+5) (y+7)=(e+22) (y+2) , 
vy=1. 
Ytz=dry2, 
(3) o+u= 2xryz, 
UY = ly, 


7, Divide 11 into three parts so that the Ist may be to 
tha 2nd aa 5 to 5, and the nd to the Brd as 7 to - 
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8. Shew that p and q represent respectively the sum and 
product of the roots of the equation 227—prv+q=0. 


The area of an oblong room is 328 square feet, and its peri- 
meter is 73 feet; write down and solve the quadratic equation 
which gives the lengths of the sides of the room. 

9, If a: 6:: ¢: d, prove that 

4a® +569 : 4c5 + 5a® :: a8b3 : cd. 


10. Prove the rule for expressing a given integer in any pro- 


posed scale. 

758483 cubic feet being the volume (expressed in the duodenary 
scale) of a cubic; find the number of feet and inches in an edge 
of the cube. 


11. Ifthe first and last terms of a geometrical progression of 
8 terms be respectively a‘ and 8’; find the sum of the series. 

Prove the rule for finding the value of a recurring decimal in 
which all the figures recur. 

12. Find the number of permutations (p,) of 7 things taken 
r at a time. 

Shew that 
_ PP ss Pa-1Pr 


(P34 — Pr) (Ps Ps) ++ (Pn-1 7 Pa-2) Ps Pn—y 


13. Assuming the Binomial Theorem when the exponent is 
a positive integer, prove it when the exponent is any positive 
quantity. 


ul 
Find the 13" term in the expansion of (2° +4 287)2, 


XXXII. 


Royal Military College, Sandhurst. Further Examination. 
July, 1887, 
1. Simplify the expressions: 
(i) { a+b a—b 2b? i 


3(a-b) 24h) ew 5b 
i 1 1 1 1 1 1 i 
(ii) [(ab)® + (ac)? -+ (bd)? + (ed)*][ (ab)? — (ac)? — (bel) + (ccd) 8], 


EXAMINATION PAPERS. 145 


2 2 
2. Multiply together os aad n+] +x * and divide 
2 
gold 4. wat O(a 7 seme 8) by tratt(srg)- 
1 


3. Find the value of (9+4 5+ (9 — 4/5)! ; and extract the 
square root of x? — by ey ee 
3 4 9 
4, Solve the equations: 
(i) 42242047 =1202+6x—-119. 
(ii) Pee Mie aie arses 
y(e@—y+1)+a(e-y-1)= 


2 
5. if ;= = " prove that ai = os (3¢ set 
. (3d? + 4p 


b 
6. If of » things p are alike and the remainder unlike, shew 
how to find the number of combinations of them taken r together. 
In how many ways can a guard of 10 soldiers be selected 
from a company of 100, and in how many of these would two 
particular individuals be included ? 


7. Prove the Binomial Theorem for positive integral indices. 


If (14+2)"=C)+ Cet Cyr? + Cy +... ; 
C C C antl_] 
2714.93 224943 Se reece gee 
shew that 2C,+2 y +2 3 t2 Z tee TG 


8. On a division in the House of Commons, if the number 
of members for the motion had been increased by 50 from the 
other side, the motion would have been carried by 5 to 3; but if 
those against the motion had received 60 from the other party, 
the motion would have been lost by 4 to 3. Did the motion 
succeed, and how many mane voted on the question ? 


2 ot 
9. Prove that =1+a2+", eS +), be 
|2 |3 [4 
3 
If v=y - + : -¥ +.., find y in ascending powers of 2. 
10. Find a number whose logarithm is — 1°6805452, having 
ay log 20°867 = 1°3194600, 


log 20°866 = 1°3194392. 
H, A. E, 10 
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XXXIV. 
Royal Military College; Sandhurst. Further Ecamination. 
December, 188°. 
1, Reduce to its lowest terms 
2 +b? +o? + Qab 4+- 2be+ Qu 
tb? —¢2 — Qe 
a b 
aitta-t 
- ; 
a-b a+b , 
2. Find the Greatest Common Measure of 
6.v® — Yat + 1923 — 1227+ 192-15 and 4at— 223+ 100? +.04-15; 
and the Least Common Multiple of 
a? — Bry — 10y*, 2? + Qey — Bdy*%, 2? — Bry + 15y". 


1+ = : 
bc ats fart] +) 
3. Simplify z aay en waar el 





and simplify 





z+l 
1 ¥evtl-Vr-1 0 ery 
+ - . OO e — : 
rn os ie Fs 
and find the square root of a 1 


9 : 
r 4+ 67 — 17.2? — 28.17 + 4921. 


4, Solve the equations: 
(i) (7+.2)(8-2)- -= Vixt1 2% 


t 


(i1) any =0+by = (e+y) +1. 


5. Solve the quadratic equations: 
3e-6 11-24 





Sry t 10-488 
Gp: 28a 
y 
y 4 is [ 
a3 
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6. A market-woman bought apples at three for a penny, 
and as many more at four for a penny; and thinking to make 
her mone oa? she sold them at seven for 2d. She lost, how- 
ever, 3d. by the business: how muck did she sell them for? 


7. Find two numbers in die: ratio of 14 : 2% such that, when 
increased each by 15, they shall be in the ratio of 14 : 24. 


8, Find the total number of combinations of n things. 


If C, denote the number of combinations of x things taken r 
ea! prove 


=O, + Toy Cet ace g Cat. +7 ue nai —1). 


n-] 


9. Prove the truth of the Binomial Theorem when the index 
is fractional, 


i ld 
Give the fifth term of (a 34+ 2u 3) 5, 


10, Prove that e* =1+2-+— are de 


3 [3 
Given log | am 1'69897, find w from the equation 207 = 100. 
Also find the logarithin of 256 to the base 2/2. 


KXXV. 


Royal Military College, Sandhurst. “Further Examination. 
July, 1888. 


1. Simplify 
ane, ae. 
y? — yz zt av 3 a 
x yte 1 Il 1 
— + — + — anaes 
JY t)ys te ay 
Q/a—x BVatu 
(2) 


BVate-2Va—v BVata+2Va-0 
2. Resolve the expression 
2 (a8 + 68) — ab (a? + b?) (2ab — 3a? + 3b?) 
into 5 simple factors. 
10—2 
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3. Prove that the sum or difference of ay multiples of A 
and B is divisible by all the common divisors of A and B. 


’ What numerical value of y will make the expressions 
2(y°-+y%) a8-+ (1ly*—2y)28-+ (y?+ Sy)a+ dy — | 
and 2(y?+y)a*+(lly—2)a+4 
have @ common measure other than unity? 
4, Extract the square roots of 


1 
(1) oa 2 


16 g eta; 
(2) 3(@—1) 427222 Ta ~4. 
5. Solve the equations : 
(1) 7 2-8-/21r4+12=2,/3; 
(2) 2? + 3ry=12—ay=16y? — xy — 24. 





6. A wine merchant bought a cask of sherry for £9, and 
after losing 3 gallons by leakage, sold the rest of the cask at 6s. 
per gallon above cost price, thereby realising a profit of 33} per - 
cent. on his whole outlay. How many gallons did the cask 
contain ? 


7. There are 2m+1 terms in Arithmetical Progression. The 
first term is a, and the Jast is ); what is the middle term? 


A series whose Ist, 2nd, and 3rd terms are respectively 
I 1 1 
/2? 14/2? 443,/2 
is either Arithmetic or Geometric. Determine which it is, and 
write down the 4th term. 
8. Determine what value of r+ will make the number of 
combinations of 2n things taken r together greatest. 


Prove that ae aC aad 8 TAC en eas 


the symbol *C,, being used to denote the number of combinations 
of n things taken r together. 
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9. Expand (1—.)~‘ to 6 terms by the Binomial Theorem, 
and write down the r+4 term in its simplest form. 


Apply the Binomial ae to prove that the sum of the 
series 


3 3.5 3.5.7 5.7.9 
149+ etieiet pas 8.19.16 ** as is 4/8. 


10. The base of the Napierian system of logarithnts being 
x 
defined as the limiting value of 144) when « is infinitely 
large, calculate its value to 3 decimal places. 


11, Prove that log, V = log, V. 


ie, 
log, 6 
Given log,,2=°30103, log,)3 =°47712, find the values of 


1 1 
logy (5°4)7 and log,(5-4)*. 


XXXVI. 


Royal Military College, Sandhurst. Further Examination. 
December, 1888, 


1. Divide (/a+./b)-(/u— Jb by 3a+0; and resolve 
into factors the expressions 


Apap et, AoA —5.c?+1, and 2? +4axy + 4y? — 422, 


2. Find the value of Me ee ne when «=-‘008; and 


simplify the expressions : 


a) R/12x 0/18 + WES 





(ii) CD meee 
at, b+- 
a 
ait al ae dia sae Dat ak iy 6 et A 
oe are | (e-y¥"? x (148) 
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$. Find the highest common factor and the lowest common 
male ig 624 — 1323 +62? and 824 — 3603+ 5427-272; and ex- 
press = = a = as a single fraction, with (2-.2)(2+.)? as 
denominator. 


4, Solve the equations: 
. x5- 8% 


() 1--—a5}-27; 


(ii) Qr—-y= By — errs 
5. A starts to walk from 7? to Q, a distance of one mile, 
while B starts simultaneously to run from Q to P and back. 
If B’s speed be to A’s as 9 is to 4, where will 4 be overtaken? 
6. Find the square roots of 
(i) a-?42a71(2—b-*)4+56-444(1 - b-%); 
(ii) 44—16,/7. 


7. Solve the equations: 


2 
ee 2h 


v 





(11) 2=y**, 2=2x 4%, aty+z=16. , 
8. The sum of the first 10 terms of an arithmetical series 
is to the sum of the first 5 terms as 13 is to 4. Find the ratio 
of the first term to the common difference. 


9. Ten men are chosen in every possible way out of 16. In 
how many of the groups do two particular men both occur ! 


10. Prove the Binomial Theorem for negative integral indices, 

oe the greatest term in the expansion of (1 _ #3 when 
=i5° 

11, Prove that a* may be is a in ae form of 


1+ (log,a)x-+ (log.a)? + (logsa)* 5 


[2 
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12. Given log 5°76=°7604226, log 2= ‘3010300, 


and log ‘0105 = 2°0211893, 
find the logarithms of the digits above 2. 
® 
XXXVI. 


Army Preliminary Examination. July, 1887. 
1. Simplify 3 (a +2) —(6y—z) — 2 {x — (2y +2) — (y - 3z)}. 
2. Find the value, when a=9, c=4, of 
erat Svar (wa) 


a—a* @+er 5 





3. Add together the square of «+1, the square of x-1, 
and twice the product of ++1 and 2-1. 

4, Multiply 22+ y?+2? - xy —x2- yz by at+y+z. 

5. Divide 63a? -— 115ab+ 54ac — 6be+ 126? by 36a - 4b. 


6. Shew that (#—1)* is a common factor of 
03(ae — 1) — Bac8(at — 1) 4. Ba (a? — 1) 
and wt (95 +1) ~ 329 (23 +1) 422% (a +1); 
and find the other common factors of these two expressions. 
7. Find the lowest common multiple of 
243 (uty — wy"), 324 (aty— vy"), and 432 (ety — ay’). 
8. Simplify 
a+ abs — buy be a 


ala) a(aty) 20-9)’ 


2 Zs 2 2 2 
(ii) (22—* 2 (ay+" PY) 3 (S454 *). 
2 y z ae 


9. Solve the equations: 
. $2 5 xt+4 2+. 
Sa ee eae 
(ii) 2Qa-1l5y=34- 24y=1. 
10, 1000 English copper coins in a tradesman’s till were 


found to be worth £3. There were just as many pence as half- 
pence; how many farthings were there? 
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* XXXVI 
Army Preliminary Exagnination. August, 1887. 
1. If 2=4, y=3, z=2, find the value of 


atyt-2A atyti 
yeber—ay 2A(y+2—.2)' 








2. From the square of 3?-2r+1 subtract the square of 
x? —Qr+3, 


oly Sa414% byt _Y 
3. Multiply a 


4. Divide 2°+327%a+3ra'+a°+b by r+a+b. 
§. Ifa+b-—c=0, prove that a? +be=b?+ac. 


6. Write down any two expressions containing powers of x 
up to the fourth which have 2?- «+1 as their highest common 
factor. 


7. Find the lowest common multiple of 
27 (cry? — Say? + 6y), 33 (2373 — 4x24 + Bxy'5), 
and 36 (aty6 — 3x27? + Qry?). 
8. What fraction must be added to 
ee ting 
(e@—1)*(e@+1) (@—1P 
to make it equal to 2? 


+1 


9. Solve the equations: 


(i) 36-13 4¢+6 _ al, 
8 yg 10 ’ 


(ii) 6v—12y=1, 82+9y=18. 
10. At a flower-show, at which 1,250 attended, outsiders 
were charged 12, villagers 6d., and school children ld.; and the 


total receipts were £35. There were three times as many vil- 
lagers present as outsiders; how many outsiders came? 
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XXXIX. , 
Army Preliminary Examination. February, 1888. 
1, Find the value, when a=2, b=5, r=4, of 
2a7—b a*®—2b  3a*(b—x) 


rt re ee 


b-x «+b ° 2-2 * 
_ 2. Add together the squares of 27+9, 3x—10, and 4r+3. 
3. Multiply§a4+ 403 + 122?+ 162+16 by 2? - 4444, 


4, Shew that, when 7’+1 is divided by x?4+2xr+1, there is 
& remainder equal to 7 times the square root of the divisor. 


5. Shew that the difference of the squares of any two con- 
secutive numbers is equal to the sum of the numbers. 


6, Shew that (v— 2)? is a common factor of 
xt ~ 628 +1325 — 1224+ 423 and a? — 515+ 825 — 424; 
and find the Highest Common Factor of the two expressions, 


7. Find the Lowest Common Multiple of 
(Qat + 4.03) (x? 424-8), (203 — 4c) (a2 — 2x - 8), 
and (v2 — 4r)(4* + 2a — 8). 
8, Simplify . 
108 — 52x 4 12 € cay 


() n(3-2 38-x4 2 | \3-x)? 


ws a l—z\ , v l-wz 

wo) oo vate 7)+(at s)- 
9. Solve the equations: 

. d&-1l 5 ww. Mtl 
O37 tigate 
(ii) l6v-y=4r+2y=6. 





10. Five-sixths of the fish in a pond weigh 1 ounce each, 
pa phd 8 ounces each, and the remainder 1 lb. each. The 
tgtal weight being 100 lbs., find the number of fish in the pond, 
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XL. 


Army Preliminary Examination. March, 1888. 
1. Find the value of 7 
5ad — 3be ‘: 2c? — a? 
6 ed 
when a=], b=2, c=3, d=4. 
2. Add together 
3a3— 5a2b +26, 8a%b — 303+ 2abf 
dab? — 4a? — 3a%h, 2a* — 6ab? +403. 
3. Multiply a3-3a2r4+3ar?+2° by a®?43ar- 2°. 


4, Add together the squares of ax + by and ay — bx; and 
subtract the sum from the product of a?+y? and b?+4 2%. 





5. Divide at — 34274225 by 2° - Qu - 15. 
6. Find the Highest Common Factor of 
223 + 3a°y — Ory? and 6xy — 172%y? + l4ry? - 3y'*. 
7. Resolve into factors 
9a? —- 3622, 4a?-4tur+a?, 202+ 3ar— 2x, 
and write down the Lowest Common Multiple of these expressions. 


8. Simplify . 


24ar 24ax 
(1) (20+ 3x — otis) x (20 — 32+ aa a.) : 
2 ] 1 


a-r %a-x xr 





(11) 


9, Solve the equations : 


(ii) 32-—7y=7, 11x74 5y=87. 


10. The number of months in the age of a man on his birth- 
day in the year 1875 was ogg half of the number denoting 
the year in which he was born. In what year was he born? 
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XLI, 


Army Preliminary Examination June, 1888, 


1. Evaluate 
b3 +f? ada | adit e 
b+d ate a-—c 
when a=2, b=3, c=5, d=1. 








2. Simplify the expression 
(a2d — 3abe + 2b3) #3 +3 (abd + b*e — 2ac?) xy 
e +3(2b%d — acd — be?) xy? + (3bed — ad? - 2c4) ¥8 
when 1= —b, y=a. 


3. Multiply a—b+e by a quantity which will give a3 —(b—c)3 
as the result. 


4. Find an algebraical expression which exceeds the smaller 


of the expressions (aa?+ 2bcy+ey*) and (cx? + day + ey*) by as 
much as it falls short of the greater. 


5. Divide - Gr? +2744 by “+ Qa + Br? 


6. Simplify 
Ce ac ee ae 
a*—4y2 act 2ey’ 
ye 
(a—b)(a—c) * (b-c)(b-a) ” (e—a)(e—b)" 

7. Explain the meaning of the Greatest Common Measure 
of two algebraical expressions. If each expression is a perfect 
square, prove that the Greatest Common Measure must also be 
a perfect square. 


8. Solve the equations: 
.. l4(r+2) i 1 \. 
(1) ange -@e-1)=7+4(8-50) 
(ii) 3r+2y=118 
v+5y=191 


> 


ee ae | 1 1 1 1 
(111) ray y y + smh, . +- a 
9, At what time between three and four o’clock do the hands 
of,a watch point in opposite directions? 
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XLIL. 


Army Preliminary Examination. September, 1888. 
1. Simplify 
Qe -[a— (3b—5e} + {x — (4a — b+.0—c) + 3c} — {2b - 3a +3e}]. 
2. Shew that P 
a(b—c)(c—a)(a—b)—b(c— b)(a—c)(b — a) = (a*— 8?) (c — a) (b—C). 


3. If a be greater than 2b, find an expression which exceeds 
a-b by as much as a — 6 exceeds b. 


4, Divide 22+1 + 


5. Write down the factors of 
(i) 92? — 64, (ii) w+], (iii) (#+1)*- 
6. Find the Highest Common Factor of 
2Qe4 — 322-14 and 6.ct+ 1023 — 1722 — 352° - 14. 


7. If zc be a positive quantity, shew that - sae + ee ~2 is 


1 
by e+1+—. 


always positive. 


Pt 


8. Assign a value to / which will make v4 equal to =— ee 


} 
9. Solve the equations : 


(i) 7(0+2)=5 (18-2) +17; 


ey C-3 YT 
(11) eS , lr=13y. 


10, Twelve pounds of bread and 14 lbs. of cheese cost 2s. 6d., 
which is also the sum paid for 8 lbs. of bread and 2 lbs. of cheese. 
Hence find the cost of 15 lbs, of bread and 3 lbs. of cheese. 
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XLII. 


College of Preceptors. Pupils’ Examination. Christmas, 1887. 
(Firs? Class.) 


1, What value of @ will make 624 — 27°+ 2077+ 2r+4a exactly 
divisible by 2? - «+11 


2. Find the Highest Common Factor of 
e 207 ~54—39 and «x? - 21r-—18. 
3. Express as the product of four factors 
3 (62? + 5.x)? — 10 (647 +5.) - 8. 
4, Reduce to its simplest form 


i; 10 6 \ 3 per m— 1 
+—— - ——_— = ee : 


nm B8mM—-n mMmM—-3BR 37 — 2 8n 
N—-R—~ -—— 
) an 





5. A man can row at the rate of @ miles an hour in still 
water. He rows a distance of 1 miles down a river, which flows 
at the rate of 6 miles an hour, and back again. Find how long 
he will take, and shew that the time taken is longer than that 
which he would require to row 27 miles in still water. 


6. Solve the equations: 
° 7 3 al 8 re 2 
ie 3(——, }=8. 
() s(So3)+ ss & ) 


fy) 2-tyade! forsa(y—2)] 
1 vw 1 ; 
9 (y+3) ~gWvt2)=1y% 





37 +4 
uUt+2 


_ / a 2 
(iv) 4 ef al. 





1 
eee ie me = 9 : 
OM) ge—1t ; 
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7. .A’s money is to B’s in the ratio of 5 to 4. They play at 
cards, and A wins £6 from B. It is now found that A’s money 
bears to the sum he originally had the same ratio that the money 
B now has bears to £15. How much had each at first? Explain 
the negative answer. 


8. Prove the formula a®xa*=a"*+", when m and 2 are 
positive integers. 

How is the value of a® deduced ? 

Find the Square Root of 


4 3 1 2 
923 4-47-34 Qe-!412a3— 2,/2.u (S042). 
9. Simplify the expression 


1 1 
wr?) (Jaa + eT yETWE) 
10. (i) The first term of an Arithmetical Progression is 2, 


and the common difference is - 
taken so that their sum may amount to 192? 


(ii) Insert three Geometric Means between 24 and 189. 


11. The distance through which a heavy body falls from rest 
is known to vary as the square of the time it falls. 

A body falls through 400 feet in 5 seconds; how long would 
it take to fall through 2304 feet? 


how many terms must be 


XLIV. 
College of Preceptors. Pupils’ Examination. Christmas, 1887. 
(Second Cluss.) 
1. If v= —-1}, find the value of 
(1 —x)(1+3.2) _ (1+.z)(1 — 3.7) 
1 — 32 1437 ; 

2. Simplify 
(8 — 1)8 — (2a? —1)(Bxr+41)— 3x {(1 — 3x)? — (Qe? -1)-2(2a-1). 

3. Resolve into factors x? — x — 306; and obtain the quotient 


which results from the division of the sum of the cubes of a and 
6 by the sum of a and b. 
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4, Find the G.C.M. of 2'-—52?+4 and a5 - 1llv+10. 











§. Simplify . ° 
Xv x+1 - & 
i eed © ae ee 
(1) eT t+2— 
z+1 ok UT Tee 


2xpressing this last in lowest terms. 

6. Assuming A =a*—be, B=b?—ca, C=c?— ab, 
prove bA+cB+aC=0=c.il+aB+0, 
and a4+b6B+cC=(a+b4+e)(14+B+C). 


7. What algebraical expression multiplied by itself gives 
as & result 25.24 — 2023 — 62? +- 4x +11 


8, Solve the equations: 
be-3 32-5 8r-8 1 











OF 7T0 =E F203 
soe in 
ay 2h) a! a 
w+y=M(-y) 


9. On the Ist of November, the age of one infant, in days, 
was three times as great as that of another infant, and on the 
16th of the same month the ages were as two to one. What 
were their ages at the first of the above dates, and on what days 
were they born ? 


10, A walks a miles an hour for p hours a day, and B walks 
b miles an hour for g hours a day; find expressions for (i) the 
whole number of miles walked by A and Bi in c days, & the 
ee number of days it would take either 4 or B to walk d 
miles. 


Or, A walks to X at the rate of a miles an hour, and back 
again at the rate of 6 miles an hour. How far has he walked 
if, after resting c hours at .X, he gets back home in @ hours after 

starting? 
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; XLV. 
College of Preceptors. 
Pupils Examination Christmas, 1887. 
(Third Class.) 
1, Define a power and a numerical coefficient. 


In the expression — 11.7y*z*, point out the numerical coefficient, 
the indices, the coefficient of y®, and the dimensions of the ex- 
pression. 

2. Find the value of 

5(a — b)—2 {8a -(a+6)} +7 ((a— 2b) — (5a —26)}, 


1 
when a=— 5b. 


3. Required the product of 2?-az*+bxr+c and 2*-dzr+e. 


4. Divide 30ar — 482? by - 62, 
and 1 +225 +5422? by 14a4.r%, 


5. Reduce to simplest factors : 
(i) o2-210+68. 
(ii) (l—v7+4.2*)? - (14a — 417)", 
(iii) 216273 — 64, 

6. If a@ men can reap 6 acres in 10 hours, how many men 
would reap p acres in the same time? Prove the result numeri- 
cally if a=14, b=12, and p=30. 

7. Solve the subjoined equations: 

(i) 17¢—114=198 - 7x. 
(ii) 12(@~—3)~—3(2¢—-1)+5xr=22. 


abe 5\ 3 4\ 7 
(111) 3 (=-3) ga (+5) + 9 =. 


8. A fish is 18 inches long. Its head is equal in length to 
the tail, and its body is five times the length of the head and 
tail together. What is the length of the head? 
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XLVI. 
College of Preceptors. 


Professional Preliminary Exgmination. September, 1887. 
(First Class.) 


1, Divide 23+? by x+y; hence, or otherwise, shew that 
a+b — 2c is a factor of 


(a+b - 2c)8+(b+¢-—2a)3+(e+a— 2b). 
From this result, deduce the two remaining factors, 


2, Prove that a—b may be written for b, or b—a for a, in 
a*—ab+l?, without changing its value. 


8 —923 +8 


3. Reduce aa re and then find its value when x=1. 
4, Solve: 
4e-11_ 22-7, 11_5e-14_ Be-11 
ae 6 "90 18 o* 
(ii) 13 (ax+4)—52-2y, 2x + 3y = 5. 


(iii) /5—-22+ /15+32= 0/26 — bz. 


What change must be made in the signs if an answer is 
L=2}7 


(iv) 3¢-2y=10, x (2y+3)=6. 


5. On what days of the present year were the “days past” 
and the “days to come” of a calendar consecutive squares? 
(N.B. June 18th was one of the days, z.e., reckoning from mid- 
night.) 


6. Aman walks 6 miles; on the return journey, he walks for 
22% minutes, and then is detained just as long as he has been 
walking; he now finds that he must increase his rate of walking 
by 2 miles an hour in order to finish the journey in the time it 
previously took him. What is his ordinary rate of walking ? 


7. Find the sum of the consecutive integers of which the 
first is 14, and the last 40. 


The first 40 integers can be arranged in 4 groups, the sum of 
each group being a square number, thus: (1), (2, 3, 4), (5,...13), 
(14,.¢.40); prove this, and extend the property to a fifth group. 


H. A. E. ll 
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8. Hither, prove 
(V3 — /2)8 — (/6 4/2)? + (4/6 +4/3)?=14+5(/3 - /2); 


2+/3  Jf/3+1 


5-3? y= "73-1 , prove 4y=2+1. 


or, if r= 


9. Ifa :b=b : c¢, prove that a?+c? is greater than 20%. 


10, A’s rate of travelling in any hour, after the first, is 
made up of a constant number of miles and of a number of 
miles which varies‘inversely as the number of hours he has 
completed before that hour. Given, that in the sixth hour he 
travels 12 miles, and in the eleventh hour 8 miles, find how 
many miles he travels in the twenty-first hour. 


XLVIL. 


College of Preceptors. 


Professional Preliminary Examination. September, 1887. 
(Second Class.) 


1. Add together a®, (a —b)6, and 2a3(a— b)§, and divide your 
result. by a?— ab + b?. 


2. Prove, algebraically, that the sum of the squares of any 
four consecutive odd (or even) integers diminished by 20 is a 
square integer. (Take the numbers to be 2-3, x—1, «+1, and 


r+3.) 

3, Express, in factors, 

{(22- 1)? + (x - 2)?}?- ((52—3)(v—1)j*. 

4. Prove (a?+b?)(c?+d?) =(ac+bd)?+ (ad — be)*. 
In what other form may the right-hand member be written! 

5. Find the quotient of #°+y5 by r+y; hence, find factors 
of #3 +8. 

ue (a8-4+8) {0 (x—2)—4} 
Simply (eo —2)+4) (we —8) — 8 
6. Find the G.C.M. of 
224 — 723 +822 —10r4+3 and 32*— 1023+ 82% -—7r+2, 
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7. Solve: 
(i) 62-4 Be-1_Tr-5 ba®3 
5 9 6 4 
Br-Qy Iw+3y ° Br—4y  3x+4y 
Bayo ge ee ag 


8. A and B have each a number of marbles, which C guesses 
to be 20; but it is found that A’s number is as much in excess 
of this as B’s is in defect. Find how many marbles each has, if 
three times 4’s number equals five times 4’s number. 

& 


9, At what tizne between 2 and 3 o’clock is the minute hand 
as far from the hour hand as the latter is from 12? 


XLVI. 
College of Preceptors. 


Diploma Examination. Christmas, 1887. 
(Licentiateship.) 


1. Find what must be added to 827+ 7x in order that the 
sum may be a perfect square. 


Hence, give an explanation, adapted to a beginner, of the 
method of effecting the solution of adfected quadratic equations, 
illustrating by solving the equation 8v?2+7x= 46. 


2. Find the L.C.M. of 82°+ 727 — 46 and 82? — 39x + 46. 


Express 827+ 7x2 —46 in terms of its elementary factors and 
hence solve the equation 827+ 7x7 = 46. 


3. Shew the identity in value of 
(ety) (a8) + ye) 2)-+ (6+ 2) 22) 
and 2(x—y)(y -2)(e—2)(wty +2). 
4. Solve the following equations: 
.. 22—d3y+4 3 : 
(i) 3 + yy rag ra = By — 29 +4)(80 + By —4)=0. 
(ii) duyeet?. bags. cxay + ety, 
x y Z 
“Gii) 112? -171=200z. 
11—2 
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gs ae et 

! (a+2)a—(a4e8)  (a+5)a—(a+6) 
2 b+1 _ b+4 
(642) u—(b+8) (645) 2-(b4+6) * 


5. Give a first lesson on fractional indices, and shew clearly 
2 2 3 


that a?. a3= ai’, 


6. Find the conditions that a2°+bz?+32x+15 may be 
divisible by 27-3 and 3x+1 for all values of 2. 


7. Ona certain line of railway are 23 stations. Determine 
how many tickets are necessary to travel from any one station 
to any other. 


8, Establish the formula for finding the sum of an Arithmetic 
series of n terms, the first of which is A and the last B. 

Sum the series 30, 31, 32, &c., to 57 terms, 

Find 57 consecutive numbers whose sum shall be half of the 
preceding. 


9. In going from one place to another, a person performed 
equal portions of the journey on foot, by coach, and by rail, the 
rates of travelling being 44, 12, and 30 miles an hour respec- 
tively. In returning, the rates of travelling were 3}, 10, and 
18 miles an haur respectively; and he accordingly took 2 hours 
longer. Determine the distance between the two places. 


XLIX. 
College of Preceptors. 


Diploma Examinatwon. Christmas, 1887. 
(A ssociateship.) 

1. State the Rule of Signs in the multiplication of alge- 
braical expressions, 

How would you explain to a class that a(b-c)=ab-—ac, if b 
be smaller than c? 

Multiply a3— b {a?-b(a~—b)} by a+b. 

2. Find the algebraical expression which, when divided by 


1+27+327+425, will give a quotient 1 —-27+37?- 425 and re- 
mainder 524 — 624, 
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3. Express 
V 2a? + oy — Gy? . / 327+ bay — 2y2@ n/ 622 — lay + 3y? 


in its simplest form, and find its numerical value when «+=3 
and y= —1. ® 


4, Define a fraction, and from your definition shew that, if 
the numerator and denominator of a fraction be multiplied by 
any integer, its value will remain unaltered. 


5. Reduce to its simplest form 

(pie g (ety) +2 (pa ~ gy) (Qe — Py) 
(p* — 9*) (2? +9") 

6. Solve the following equations: 


_35 lle 


oe : 
(i) 3 (etd) Ee -S)aae HT. 
1 4 i 10 
ii) —— - ——, =. —- ——— 
2-3 5e-6 8x-9 Illx-12 
sie 0 2 3 1 2.3 
OO) ay tym eT ay po” 


7. Extract the Square Root of 
498 +405 + 9at 41623 + 10x? +127 +9. 


Give the reason for any change in the mode of procedure adopted 
in determining approximately the Square Root of 


of +4054 9244 16.03 + 1022+ 12049, 
when 2 is less than 1. 


8, A person performed a journey of 4564 miles, travelling 
part of the way by rail at the rate of 30 miles an hour, part by 
coach at the rate of 10 miles an hour, and the remainder on foot 
at the rate of 44 miles an hour. The times occupied by rail, by 
coach, and on foot, were equal. How many hours did the journey 
take ? 


9, A certain clock indicates the right time at noon on 
Monday. The hands are together at 6 minutes past 1 o’clock. 
When will the clock be an hour slow? 


4. 
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I. Page 1. 
3l— 4m — 4n. 2. 1. 3. 6ba—21b + 8c. 
— 2224+28y+26z. 5&8. lla?b?-at— dé. 6. 27+4r+6. 
10. 8. —3. 

II. Paces 1, 2. 

(1) 44. (2) 42. 2. 18ab-6d. 8. -S2244.  ¢ 
-~ Fate 5. p-9qt+5r. 6. 1—2224 2x4 ~- 27% + 28 
6. 8. 11. 

II. Pace 2. 
ay i 2. a- b- se. 3. 3a*~17a%zx? + 26ax3 ~ 1224 
oe —Tr+ 5. 5. 3x 2z. 6. 4273~ 7x - 8. 
~ 91, 8. 1. 

IV. Pace 3. 

1 
2x3 + 2? + 9x — 2. 2. a4 sats: 3. (1) 1. (2) Lo. 
1 1 
ar eee | 2 On 

3+20z. 5. BY + 5g 2 6. 327 —Qr —- 9, 
24. 8. 2a?-3azr+ 427. 

V. Page 3. 
36. 2. —8xr+2y+2, 8. 4a — 4b, 
625 — Llaty + 9rky* — 22x74? — Bays +75. 5. x2?~624+8. 
7. T° 2. 8. a-—db+e. 
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VI. Page 4. 
1 e 8 1 1 
2 <2 as gti 
wo? —da+8, a. 7c". 3. a4 28 + 5 a q* tig: 
— 4b4, B. (1) 196. {2)3. 6. 102*-32y —y?. 
2 
5. 8. 9° 
VII. Paazs 4, 5. 
Ox? +- 9x2y - 10xy? -8y3, 3. 5x—21. 8. 2? -8r+15. 
15 : B. att]. 6. —10x?+87zy. 
29 
13 . 8. 3. 
VIII. Pace 5, 
1 4, 1 
) a 2 3 . Red _ ok gp ey ct 
2r2-asy-2y2, 2 ai—U? —8c3- babe. 8. 54 got ye 
1 7 ee | 
—~— gi4— — . , 
5% +5 tt+q- 5. 7. 6. 14 
2az. 8. 20. 
IX. Pagers 5, 6. 
2 1 a 
0. 3. Tr-9. 3. g%-gO-ge 4 7. 
2ri+4z—2. 6. x2+4r4+4. 7. 5. 8. a’, 
X. Pace @ 
2 1 
3° 2. - 5 3. 2a—-b. 
x8 — 224+ 3. 5. 9rt— 182%y + Br8y? + Gay? + y4, 
2 2_9 2 
6. 7. gt ~ garter. 8. 7. 
XI. Paae 7. 
9. 2. (1)5. (2)a=6,y=5. 8, 182. 
Bc + 4754102?-382-2. 5. aat4 5 zy - - y7, 6. 420a%b3c?, 
2x -~5 years. 8. P* hours. 
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XI. Page 8. 

9a —-15b+¢. , &. 2x2 4y24 627. 3. a®~1623. 
12. 5. 2880. 6. z=9, y=6. 

8 2ay? 
(1) ii? bfSq*. (2) ria 8. 2x74 Bryt+y?. 

XIII. Paces 8, 9. 
- dry. 2. z2+zyty* 3. —8273-8r, 4. 2a. 
1 7 3qr 
g2-b-c. 6. 13. ie x=1, y= 2. 8. dpi 
XIV. Paae 9. 
a’, 2. wa ~ 784 20? - 2. 3. Qa—3z. 4. 7. 
— 28. 6. 80a%bc°. 7 wc=8, y=5. 8. 9. 
XV. PaaGeE 10. 
x34 Qah +403 ~B22- 16x - 32. 2. 5b. 3. -8, 
H.C. F. 3a*b?c. L.C.M. 90a3d4c3. 5. 3. 
‘ % 2r70? 
9at ~ 1223 +1027 - 4241; Hy 
(l) 2-2, y=-1. (2) 2-2, y=5,2=-1. 8. 2, 
; : : 192k 
XVI. Paces 10, 11. " 
ead oe 1 
3. 2. 3% +ea-5- 3. L+Y+2. 
x4 —4a77?+ 4037 -at, 5. a%?-ab—act+l?-dce+e, 
7. ¥ xc=y=12. 
48a? + 16.73 + 2hr4 + 1225, 
XVI. Page 11. 
(1) 50. (2) 7. 2. cats. 3. — 20+ 24.r?, 
782774+15 QWabs 

~ 1092 2 = (ose 20, caer 
1 + 4a — 10a?. 5. 3274+2r-1. 6. 02° Bbe* 
xr=65, y=7. 8. A 14, B 35 years. 


XVITI. Paces J2. 
1-827 4242? - 3234+ 1674; 1-47 4422. 2. 24-1027+9. 
38. 4 1-47+4+427. 5. bry. 


4. 
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= te 
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= 2 _ Gaz + by 
(1) 4. (2) x=5, y=4, z=2. . " £ in 
A £5. 15s., B £1. 8s. 
XIX. Fugees 12, 13. 
Fat SBF ot 2. H.C.F.c. L.C.M. 1080a%%c2d?. 3. 4. 
2524 — 80az3 + 49a2x? — 24032 +16a*; 827 — 1223y + bry? — y'. 
20°K? 6 a‘ 4. b4 
5pq? e e s 
(1) x=7, yall. (2) «2=38, y=2, s. 8. 
XX, Page 13. 
7a? — Tx. 2. at 4a?+ 5. 3. 42?-82r+7, 
Blatz® 3atd ‘ _ 22 ‘ 100 (b - a) 
“Text Gyia 3 307° : 7° : - years. 
1 6a . 16a 
20° 8. (1) 13 >" (2) > ° 
XXI. Pace 14. 
1. 2. Lea ae 3. ee 
2 a*y 
(1) (c+15)(a+4). (2) (2-2) (eta). 
(1) 5. (2) 2=2, y=1. 6. 2°+5r~-2. 
‘ 1C0b 
48 + 24a + 23x? + 2023 + Qart + 425, P 8. =a 
XXII, Paae 15. 
52 ~— 48. 3. xvi-7?+62~- 9. 3. = 
ry 
H. C.F. 9ac3. L. C. M. 540a°b3c?. 5. os 
(1) (@-8)(c~-a). (2) (+15) (7-7). _ 
b 
(1) 8. (2) *=b, y = 2. 8. a+: 
XXIII. Pages 15, 16. 
Qa? + Wary + 4y7. 2. 32?-227+5. 3. -5. 
(l) 7. (2) 2=18, y=6. B. ae 
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6. (1) (zy—5)(zy-7). (2) (8241) (e- 1). 


1. G4at - 162° + 11x? 42x. 8. 4A#£18, B £6. 
XXIV. Pace 16. 
i. ~ 423 + 32? - 22 +1, 2. ators. 
8. (1) 7. (3) w=1, y=-1, z=5. 
4. (1) (x-12)(x+9). (2) (14+7a?)(1- 7a). 
a 3ax? 202.0 
5. e" 6. (1) ay’ (2) mer a 
7. «(x—2a), 8 £ (« as roa) 
XXV. Pace 17. 
1. -40. 2. 4a7+16a+16 — 9b. 
17 be 
3. (1) 3° (2) x=4, y= — 5, 4. 6ai° 
5. 7x*-ax+3a’. 
6. (1) (52+1)(7-3). (2) (a+1+2) (a+1-2). 
7%. (1) 13a8?. (2) 2a(1-72). 8. 50 shillings, 20 half-crowns. 
XEVI. Paces 17, 18. 
2 
1. ™= 28. 2. 8a ie 3b. 3. kod ° 
6x 
4. (1) (7z-1)(r-2). (2) (2a+x+8) (2a+a-83). 
5. (1) 17. (2) x=7, y=8. 6. 3" 1. 2n—1, 
8. £2. 138. 4d. and £2. 
XXVIII. Paces 18, 19. 
3a? 1 3a? 
—~6a4,  .. ££, -=--a-= a 
6a‘, 2. g 74-3" 3. “4° 
4. (1) (a-—18) (a+4). (2) (8a¢+1)(a-7). 5. 227-7Tx - 3. 
x 8 
6. (1)4. (2)2=8, y=-2. 7. 72° 8. x. 


XXVIII. Paar 19. 
1. yete 2. 2. 4h. 3. 2°+ bax -11a*. 
4 (3) (52+2y)(z- 3y). (2) (c+3a)(x-1). 5. 2x-38. 
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(1) 1. (2) —- 7. 1228 (2-1) (2 +1) (+2) (v8). 
e 
Waggon 13 tons, Cart ; tons. 
’ 
XXIX. Pace 20. 
47 8a? 2a i ‘ 
AR e re — 3 ns 3. 4a -—2b =], 
a 
a+4b° 5. (2x — 8) (Bx +4) (5x — 2). 
(1) c=2,y=3. (2) w=y=2=5. 
Mer —Se- 28 C.F. ap de- 4, 8. 68. 
Az? —-x-5 
XXX. Paces 20, 21. 
a’bt—abed+c'd?. 2 a(a—D). 
(1) (7-5x)(5-Tax). (2) (x+2+42a-y)(1+2-2a+y). 
243215 75 
5. ~ 8196a00’ 822° 6. % (x - 3). 
a (a — 2) 22 _ = eae 
(1) at(a+b)° (2) 3° 8. x=, y=8, 2=9. 
XXXII. Paces 21, 22. 
- 60. 2. 4a7+4a+5. 3. (1) 25. (2)2=8,y=16, z=9. 
a’ + 2abs, 5. (1-2) (1+ 32) (1-32). 
2 ay ae z~y 2r (yt+z)-9n 
Ba3 — Qn? — 4x — 5. 7. ae 8. a a: 
XXXII. PaaeE 22. 
- 13, 2. x-a2+1, 3. H.C.F. 7z’y,. L.C.M. 840a%baty*. 
3 2r+3 | 
(1) (z—1) (c—2)° (2) 7 ee 5. = +a2+1. 
(a+ 2e+y 438) (a+2e-y-38). 7 (1) 18. (2) z=5, y=2, 
5, 7, 9. 
XXXII. Pace 23. 
yi-3-2. 2. (1) 4 (2) x2=14, y=7. 
(1) st (2) 2(a+b) 4. 32-7. 68. (1) e (2) 0 
a3" : , ‘ , = : 
(1) (7+6) (82-5). (2) (22+ 9y?) (42? - 182y? + Bly). 
24a*D3, 8. 386. 


VW 


oo © 


1. 
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XXXIV. Paces 23, 24. 


~ 49. ; @. (1) 15. (2) 2=39, y=28, 
3a‘ — 1248 + 15a? ~ 6a +1. 4. saltg ene. 

L. C.M. 2? (22+ 8) (24-8), H.C. F. x (22-8). 

(1) 1. (2) 0. 7 1. 8. 43,7,’ and 54,°,’ past nine. 


XXXV. Paces 24, 25. 





1002. 2-48 © 8. (1) w=4,y=5,2=6. (2) 5. 
3z-C¢. & 61, 6. Qr*?-5r+l. « 

a? 100a 

a? — 7° astra 


XXXVI. Paces 25, 26. 
(1) 24. (2) e=4,y=3. 2. 53. 8. (c-3)(Qe-1). 4. a= ; 





1-~2z 
(2c? — 4x + 8) (x24 32-1), (227-4243) (c#2+ 2-2). 6. a. 
2, 8. £18000. 
a 
XXXVITI. Page 26. 
5b. 2. (1) 227(x-—38). (2) 32(x+43) (~—- 8). 
(3) 2 (x - 3) (27+32+4+9). H.C.F. x (x -3). 
5 
3p2e54. (2) ax2(x— any: sy tie mates 
(1) 120a%b?xhy*, (2) ax? (x - 2a) (2 ~ a) 4 (2-2) @-3)" 
4a a% — 4h? 
(1) 5. (2) C. 6. 44a?’ 7. a. a+3b . 
XXXVI. Pace 27. 
1 2,3,,29 5 a (3a + x) 
gt 2b. 2. a ap ag 3. 3° * 92%(a 4 2c) * 
§ + 32x (2a +3) (4a + 5) “4 


6. (1) 33. (2) 5a. 7. (3a +4) (5a +6)" yt 


4 (1-422) 
XXXIX. Paces 27, 28. 

(1) 3 . (2) a=1, y=5. 

(1) Bac? (2a —3b)?, (2) 8a%x? (2x - 3a) (4x? + Gax + 9a?). 
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4x x (x? + 22 ~1) 
. ee 4. 2y -1. 5. “g- ey? * H.C. F. 227 — 87+4. 
a 2 
a? 7. way ty 8. Father 42, Boy 7, Sister 2. 
zi-y P 
XL. Paces 28, 29. 
Ls 4 eg ts 8 OU 6 (a-c) 
gv - 3% +547 12” ~ aut. 2. 4. 8. rod ae 
H.C.F. 2a%x? (2a - 3x). L.C.M. 24u4x4 (2a - 32x) (3a + 22) (5a — x). 
8x2 ax oD 3 
(1) br a (2) (x +1) (2 —1)(x+2). 6. 2x — By" 
b+e x n 
(1) 2° (2) a2=c, y=b. 8. sy (1 + a0) ‘ 


XLI. Paces 30, 31. 
3 Be ihn, 1282z7!y7 3ab® 
Q) 9: @)t=35 ¥=—5- % oig7gur o38° 
(1) ax (3a? — 223) (9a4 + 6a2x3 + 42%), 
(2) (8a+5b +8) (3a - 5b - 8). 


62 427-5, 5. 0. 6. 1. ee 
1+? 
B 4 .. -1+4,/37 
(1) °) or 3 ‘ (2) eer er 
XLIT. Page 31. 
1 ~ 62. 2. a+ 38a2x+9ar?+ 2723, Rem. 81r4. 


(1) Va%, (2) 2a(2a+7). 
(1) 7% (2) z= —-5, y=7, 2=3. 


- 


8a’? P x 7 x (1-52) 
a® — 25628 * * L+e- a?" 1+32 ° 


(1) 6, -8. (2) 4/3, 
XLII. Pace 32. 


102. 2. 27+ 22+3. 

(1) at at ty Das lat aot h 
ae , 54 

(2) 3? — 9a*x + 8axr ~ 97% 


(x-+2) (0 - 2) (2* +). b. -5. 


oe Oe 


6. 
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8 l 
(1) sa7ye: () 5: 7 (1) 2=a,y=b, (2) 6+,/3, 


Horse £75, Carriage £60, Harness £9. 


XLIV. Pace 33. 
20 ere ; 
(1) 57° (2) es Y=p- 2 423 441. 
(1) 15a%b® (2a + 3b) (2a— 3b). (2) (2-8) (x?+7). 
32+ 4y 3n-m 

325 (2a —})2 “go 
24a°D5 (2a — b)?. Brtay’ ae 
(1) 5,1, (2) w=1,y=1. 8. 76 shillings. 





XLY. Paces 33, 34. 


1-2 -382%- 25452". Rem. 72° - 107%, 


~1623—27224+182428. 8. (1) ae @y 2. 





2 
— 27 _ 
1+2° Zz”. 5. 34 64° 6. b° 


(3a +2) (2a - 1) (a - 8). 8. (1) 2a, (2) -9, -12 
XLVI. Pages 34, 35. 

(1) 2 (2) 2=1, y=65. a. 5+8-5. 

(1) 42° (2+8)(z-7). (2) (5¢-4+ 8y) (5a -4—8y). 

__ 24+3zt+1 5a — 9b 

x (4x7 + 182 +6) ° Ba — 2b° 

6a°b? 

api 7 (1) 1,6. (2) 2=11, -2;y=2, -11. 


£900 at 3 p.c. and £800 at 3} p.c. 


H.C.F. 72*- 52-38. 5. 


XLVII. Paces 35, 36. 


1 a 
a— $a3-20 +24a 3, 2. 8be. 
(1) (8c -—4)(22+5). (2) (c-8b+42)(2-8b-2). 
7a+2b 5 
as 5. (1) 5. (2) 6-8. 
2a +d. <8 


l+a . 8. £4. 


1. 
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XLVIII. Paazs 36, 37. 


27 — 9a + 9x — 8a? + 82? — a3 + 73, ° 
9 1 1 1 
4° 8. (1), 7, (2) t= i6’ Y= FR? 2= 57° 
= i 5 
peer B. et e+ led— a"? - Bat 
1 32+4 ; 5 
f21 . ve 1-2e¢° 8. 3, a 7 . 
. MLIX, Paces 37, 38. 
25 
13° 2. (1) a (52+8)(4e-7). (2) (a2+7) (a? - 5): 
br 1 8 : _& (e+2) 
wn gtE 4 a HOR 2 (e+1)(0+2). 
____ 24be - “ 3x 
a (a? — b?) (a? = 40%)" ' 4-2" 
7 4 1 2 8 : 
(1) 8, g- (2) =5s oi V=gr 5: 8. 15 and 5. 
L. Pages 38, 39. 
(1) 2. (2) x2=3, y= - 2, z=85. 2. a? -2r*4 3x -4, 
coat 4 3a-4b 
a+5- "  §a+b~ 
1 1 1 
at + Boh +1. 6. a i 
1+ 2a. 8 (1) 3,7. (2) w=4, -1; y=1, -4. 
LI. Paces 39, 40. 
3625 (22+ 3)? (2x ~ 3)”. 2. (30-2) (3a + 2x), 
7 ys 
——_———— . 4. —. 
y (x - 2y) x 
a eee 39/7 
(1) 2-8. (2) r= 55y=8,5. 6. ON. 
at~6 8. 8 pence and 9 pence 
is9° . Spe pence. 
LI. Paaes 40, 41. 
3 
at 1, g etre. ee 
ry2z b 
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z-8 a® 
Q) b (2) S53. BS. 
2 ls 

(1) w=2a,y=b. (2) 4, - 5. 1. 3 —2='23607 
25 minutes. 

LITI. Paass 41, 42. 

oe a? +b? + c? x-3 
=z + 1 +a". 2 (1) abe. e (2) (« » 1) (x — 2) . 
x "942? 242? 242° 
(1) z=a(2a+b), y=b(a+2b). (2) 1,5. 
1 ee 
Qa* — 2 (at — b4)?; 2r2 +2 J/zt-y'. 7. 2x. 
£800 at 3 p. c., £3200 at 34 p.c., £1000 at 4 p.c, 
LIV. Pace 42. 
a? 32 3a5 
7) = 4 + 6. 2. “>. * 
1 
3a? — Ba 2. a. (1) 2. (2) abe, 
a2 
(1) 0. (2) 25,/3. 6. 1,2. 
2-a 1 
(1) = (2) elds 8. £40, 
LV. Pace 43. 
168a°b* (a — 2)?. 
3ab 
(1) - _ . (2) (2x48) (Bat 2) (Bx — 2), 
a (x-a). 4, Sz Lae 
1 1 

(1) =, 2) 4,5. 6. /B-+./2. 
2, 7 8 50 )bs. at 2s., 30 lbs. at 3s. 

LVI. Pages 43, 44. 

17 


—%° 2. a-b. 


See Be ie 


fe 
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3 11 
(1) a3, (2) 20803. a /7+A/5; 0/8. 
a—Qy. 6.° c=a-b, y=a"— b?, 
2a 
Y=77 50 : 8. 7s, and 8s. 9d. 


LVII. Paces 44, 45. 


y (2% -y) 2 2n—1 —4 

Iz (2 —y) A 2. 2x? ~ 38x14 42-4, 3. 2. 

x? + 2x44 1 
z( cs i) 5B. (1) 38. (2) ,/10. 6. 2, - 
3, 2. 8. 600 miles. 


LVITI. Packs 45, 46. 
3nBy x34 247 412 


O p-a: |) Tea 

2 — 4a% —- 274144527! -627724 275, 3. 1,6. 
8 (x3 - 3) nue. 

ietFaay) | B38 ~26; 6. 1-2. 
a=4, —6; y = 2, 12. 8. 2940. 


LIX. Pacus 46, 47. 
x 6x? 1 





ee es e e e e 3. 
— 2. 1l 3 =r 4. 2a 
a-15 
(1) -4,/6. (2) 54+2,/3. 8. ga 3" 
z=, ~S3y= = 6, ~2. 8, 126 shillings. 
LX. Page 47. 
b 9 (a? +3) ¢ 
8a" " a(a?+ 27)" ve ABS 
19 
(1) is0° (2) 14. 


(1) (82 +2) (82 - 2) (2n+8) (22-8). (2) (14x —9y) (8x + 1éy)- 


ayis/8-+atya/2. 7 2=42,y=21; c= 45, y= 43. 
Six Companies. 
H, A. E, 12 
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o PF w wb 
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LXI. Page 48. 
a. "9. b+e42. 
(1) w=7,y=10. (2) 2,4, 22S VET, 4. £70. 
(x — 1) (x? +1) : : 
wer 6. 5,/a+yr+l. 8. 714. 
LX. Pace 49. 
(1) (Qx4+By)(a2+1). (2) (13e—-11)(8¢+2). 2 A 21, B15. 
4 4c4+4 q? © 
0. 4. (1) gE (2) ye 6. 6,/2. 
Com. pi. =” = : Sane iat). 
n+1 2 
LRTI. Pace 50. : 
(1) -445. (2) ab. 
ab ’ - _ 
(1) a ea (2) 2=43, y= +3. 
(1) (a@+¥-3c) (a-b4+3c). (2) y(aty) (2c*- zyt+y?). 
y? 
x? —-Qaxr+a?. 5. 
(1) 37(34+34,/2). (2) 364(./6+,/2). 8. Ninepence. 
LXIV. Pacer 51. 
40y! : | 
(1) = 16y* (2) 15,/2. 2. 42 and 24, 
6 
97\° 82/5 274,/- 747, 
(1) 64, (F) bo A) ees gee 
(1) (32-2) (2r+3). (2) {(a-1)x+a} {(a+1)x+ (1-a)}. 
1 4s 8 
ui — 4u?y 4+ 2v?, 6. l-axr- : atx + Qa3x? + 4a4z?, 
1 1 1 i. “J 7 
9” 3° 4? or 9! 4’ 6° 8. 4, 
LXV. Paces 51, 52. 
H.C.F. 84-13. L.C.M. (3x2 - 13) (182 — 3) (9x +1) (18x — 5). 
(1) 8,9. (2) 2=+(p-q), +9; y=+1, ara 
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ba - 1 » ty 8 jas a 
Pe 4. (1) I ty -q7:, (2) 9 ae 


(1) 857. (2) 64. 








LXVI. Paves 52, 53. 


b3 + 2ab? — a3 
2 es ee 
1+ 5a+ 180? + 4503, 2. (1) 0. (2) Sie y - 
(1) -3 (2) 2=43, y= 42, 2= 21. 4. x*+4y. 
a 
256 e , 6. 10 and 2. 


LXVII. Paces 53, 54. 





1 1 
n(l2+m n (l* + m? . 
3 1 2 
(2) r=3or7; y=lorz. 4. 1. 5. (a—b) (a—c)* 


(1) (w+ 3b-2c)(a+30—c). (2) (3a—2) (a +1) (5x? - Ta — 10). 
10. 


LXVITI. Paces 54, 55. 


2 





3s 

(1) = » (2) 0. 2. a—Ab. 3. c=34, y=7. 
Ba3 45 

(1) -183°5. (2) eka : 6. 4/17. 

First term 5}. Com. Dift. 5. ; 8. 24, 32, 5 yds. 


LXIX, Page 55. 
(1) 3,-1.2) =7orS;y=6or7, % (b+4a) (17-8u). 


24.924 ¢24 G2 
() -(a+e). (2) 4. ‘2. 
1 ad 
a ‘ 42 
£95 A. 6. (1) Ji-z. (2) JIS 
5 or 16, 


12—2 


180 


a 2 


e 


ANSWERS. 
LXX. Pace 56. 
2ab (42 +a+b). ° 2. (1) 9,/3 (2) 6-1. 
4 
(1) x 8. (2) -~a, —b. B(+1)° 
a. 6. £1,000,000; of which £600,000 are Ordinary Stook. 
(a + b)*. 
LXXT. Page 57. 
0. Q, at+ay /2+y?. 
(1) (z-80)(z+75). (2) a (4a— 7b) (4a+7) 41). 
() -2. @) 2-410, y=22. 
(1) =: (2) 0. 6. 10 shillings. 8. 2384 and 104. 
LXXII. Pages 57, 58. 
1 
1 - x3. 2. 525a%bc8xy (x+y)? (x? + ay + y) (x* — zy + y’). 
32-1 
0. 4. (1) 2. (2) jaq1* H.C.F. (x — 3) (7 + 2). 
(1) 3orl. (2) 2=5, y= 44. 7. A£95, B £97. 
LXXTT, Paces 58, 59. 
a b c 1 i z—-l 
bet cat ab) (A) F412 % (2) Paes by 
b 

~224+4. 4 (1) ee aie (2) c=2or —3; y=4or -3. 
4,/3 Zt+y x- y 
~~. 6 ety oT A) ~ 84 2) 702 4+2). 


Coffee 3a; Cocoa 2a; Tea bd. 
LXXIV. Paces 59, 60. 


1 ste 








Q 7- @) ee a. (1) a, - (2) 20. 
ns 
Se eee, eee ee 
1111 
(1) a (2) 1. 6 18 7 Se gE 


a Ae 
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LXXV. Paazs 60, 61. 


(a+2)z+a-1. ° 

(1) (234+327+49) (v?7-32+9). (2) (22+1) (x~+1) (2-1). 

(1) 1. (2) /3-1. 4. (1) +38, £./98. (2) 3. 
1 

yi +8ye 8-2 6. 10 or 15. 


Length 28in., width 25in. 8. (1) 7(/8-2/2). (2) 104. 


LXXVI. Paazs 61, 62. 


® 
a® + (be + ca+ab — a? — b? —c2) x + (b—c) (c— a) (a—b), 
(1) 2=5, y=7,2=2. (2) 2=5, y=3, z=4. 








l-m+n 
(1) ray (2) a 4. a? —2axr+ 42°. 
5 1 3 
f@=£5, y= +5. 7. y= 2n+—. 8. /2. 
LXXVII. Paaess 62, 63. 
3c 
1+ 7. 2. 2, 
, (3a + 2b) (3a — 2b) (@ — 8a) (2? + Bax + 9a?) 
1 a+b—2c 
2 si eee 
(1), abc. (2) mi. 5. (1) a" (2) (a4) 6. p 
(1) 134. (2) 57°6. 8. +,/17. 


LXXVIII. Paces 63, 64. 





84, 2. 1-22 -22z3~ 423, 8. (8a+1)x2+4. 
0. 5. (1) n=y=5. (2) g= +5, y= +8, 
a+ y? 
(z+y)* 
LXXIX. Paces 64, 65. 

re s 3) 3 Yili 

ayneet 2, x8 y2+ 2?—3z2 yt’, 
x (1+ 382422? + x5) a*-—a-—1 
(1) ip 4e 4 32°4 On3 * (2) ica’ 5. (1) 5992. (2) 43-2, 
x8 


Sum 6; product ac. 8. Pil’ ‘ 


182 


1. 


2 7 PP 


eer 
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LXXX. Page 65. 
(1) 7. (2) c=l,y=el. 2 2. 8 
1 6 
y= +5. 6. 40. p 7. 31’ 
z= 24, y= +2, z=2:1. 


LXXXI, Paces 66, 67. 
a’ — a} + ab? — D3, a. (1) 6. (2) x=12, y=6. 
8a? 2 


saeee are . 2 Ort. 
g 7 44-3: 4 2° -2r 


(1) m. (2) 18916. 


3 3 6 
19’ 15° + 46,3 121. 


1 3 
a+b?+c3—8abbic; x7-6+2-% 6. (1) = oe, oar: = 


1331. 8. - 1400000a"?, 
LXXXTI. Pace 67. 

(1) -1. (2) - 2. 327+52+17, 

(1) 2=3, 33/7; y=4, 48/7. (2) 12. 4. 24, Bb. 1. 


Jani bg. t 11, 8. 11. 
b a 


LXXXITI. PaaeE 68. 
(1) l+a+a%. (2) a®-8a+1l. 2 2-2 3. FP 





(1) ~ fa. (2) 2z=+6, y=21. 6. ca?+br+a=0. 
Man 1s., Woman 8d., @hild 4d. 8. 43200. 


LXXXIV. Paces 68, 69. 
(1) 0. (2) b. 3. (1) 1. (2) x=15, -13; y=18, -15. 
6, 7. 6. 360, 120, 
— 6435a52z’; 6435a’z°; the fifth and sixth terms= son ‘ 
12 minutes. 


LXXXV. Paces 69, 70. 
17. 2 (1) 1. (2) xyz. 8. 2x-(a~-1), 
Sugar 3}d., Bacon 10d. per Ib. 5B. 14+,/5. 
Arithmetic means 1943, 146}, 974, 49%; geometric means 81 
27, 9, 8. 8. 1-—2?-2Q24- 62% - 2178, 


3 


+ 2S Jb 
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LXXXVI. Paces 70, 71. 


8-15; 5 (/30- 9/2) © a (144%) (1+0)%. 

(1) a es . (2) a=1. 4. 12. 7. 66528. 
2 5, 40, 2.5.8.....(3r-1) 

l+getg2 +o1%3 er 


LXXXVII. Pace 71. 


2(3a+2) » eee | Ser ae 

~e42° 2. l+e-52 +5 2. 3. ziy4 mite 
z+ 

(A): se ee Ay 18s: 


(a? — y2) (2? +y?) ' 
22 
(1) —4. (2) 8(2,/2+./6). 8. Fourth and fifth terms=—>-. 


LXXXVIII. Paar 72. 
n/ 325; a2 p25, 


2 ees = 
(1) . (2) a2=+ a/ 51 #80 =Ts y= aT /5, 2/1. 


n-—m 
H.C. ¥F. 2 (z+2). L.C.M. 223 (2 +2) (224-1) (32-7) (x — 4). 
A 4 miles an hour, B 5 miles, Course 14 miles. 





3. 3 3 3 
123456 9 444 44, 6. 8” 4 ’ @ ’ ras 4 ’ as 56 e 
5 7 6 
a) ‘=60. —_ = 1080. 


pore aa ee 
‘(1 en 2 o) 
~ 12° «+144 «#46184 31104°°°/° 

LXXXIX. Paces 72, 73. 


16x94 232-12 woe Hk 
2+4,/a. 2. 2(e+2) (2241) * . 


(1) - or -2a. (2) — 5) 5. 36pr=5¢?. 


8 \7 
104, 7. ele =: 2822400. 
[3 |3 2 


184 


e 


1. 


ANSWERS. 


(=a (enya (ye ar 


_ (n—1) (Qn-])...(r- (y—-in-1) 
ne aes 
XO. Pages 73, 74. 
145. 
(y + 2x) (y — 2a) (2a +1) (4a -— 2x41) (Qa — 1) (407 4+ 2x +1). 
x 51 


5n* 16° 4. xy, 5. °°4472. 
3 
oe ae ee BD space taeeas 
e 
XOI. Paces 74, 75 
16a? — 812°. eee 


2 38 
(1) 2=49,y=560, (2) 5,2, ENA, 
28, /2=44, 8/5; 2/9; a ea 6. 7. 


1 5 4 ty 85 
me 8. =3) coefficient = 943° 


XCII, Paces 75, 76. 


1, 2. 97+ 16y? + 10027 + 122ry — 30.xz + 40yz. 
af, 4. 0 -2ac/a*c3, 6. 16. 
(1) 2534. (2) 78 7. (1) 10. (2) 15. (8) 18. 8. 10-0099. 


XCIII. Paaes 76, 77. 


1-32. 2. (22 — By +1) (427+ 9y2+1+ Gry - 2x + 8y). 
(1) 0. (2) ahs (8) 2%+1, 
~be+ce=0. 7 56; 8. 8. 2-,/2. 
XOIV. Page 77, 


(1) -1. (2) a+y%. 2. 5, min. past seven. 3. 1. 4 138. 


a4. 


22 Pp w 
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F(n-1)n(n+1)(n+2). 6.“ Thescaleof 9, = 7.9. 

oO 
(k+1) & xt; 14%. 

9 
XCV. Paae 78, 
aa 9. H.C.F.g-a. L.C.M. 72a%3(a+2) (a-2)?. 
mz3 — (n? + 2mp) x + p?=0. 4. £4680, £4720. 
8 10 Ye 

By ae vinttinde 6. re 8000 

5103 


The Sixth and Seventh Terms each= 554 ‘ 


XOVI. Paces 78, 79. 
0. 2. (1) (e«+y+2)(yt+z—2)(z+"-y) (cx+y—-2z). 
(2) 2 (a — 5y") (x - 12y?). (3) (e+1)(z-1)*. 
(4) (5a+-y) (5a —-y) (2 + By) ( - 3y). 


a+b 
(1) Sgn (2) 2, ~D° 
5 1 38 3 ee 
8? — 82, 284 32, 23-3.243%.23- 23; 23. 6. 62°48. 
5.11.13 
511. a x? 


XCVII. Pacss 79, 80. 


OG: 1 1 
(1) 1, ras (2) x=y=a. 2 Silver 16 073 Copper 7 02. 


wo 68 (1 3 3 5 4 8 2 1 
(1) 2% — 23.324 27, 3 — 28. 374 28. 3?- 37, (2) 38+ 35+ 35+4 3541, 
on+5 : 5. 35 days. 
It cannot lie between 1 and 8, but can have any other value. 
9. 8. 448, 112. 
XOVII. Paces 80, 81. 
3 4 2 
2x. 2. Z (3 +33 +1). 


(x+1)(x%—1) {x (l—y)+(1+y)} {2 (1-y)-(1+y)}. 
land9. 5. 4(a+d)% 7. 680. 8 a5 


186 


(at— 38) ,/-1 
ge re. oe 


ANSWERS, 


XOIX. Pace 81. 
(a 1 * ~~) b 1 
0) 4/5+5./5- (2) ae tas 4. y= ba. 
4-8,/-1; 3-./2. 7. £20, -6, 15. 8. Thefifthterm. 


C. Paces 82. 
63. 22:3: 8, 8. 3205°2505343. 


r=a, y=b, z=c. 6. 18, 23, 28 years. 
a (1 — 3y _ 8y? _ By? _ 45y* 8.° +1984. 
16 128 /° 


CI. Paces 82, 83. 
0. 2. (1) Taube (2a- 5c) (a+3c). (2) (2a+ 7h — 3c) (2a - 7b + 8c). 


Ja 1 2¢ ‘ 2 og eG 
n-a- | 8Ox8(a*-9). 5. (1) Gg. (2) 88-38% 
81. 7. 380. 8 -1; -1. 


CII. Paces 83, 84. 
a-2cr-—---;. 2. ae. 
a a zx 
(1) {8x+(a+2)y} {2x -(a-1)y}. 
(2) {(a+b)x+(a—b)y} {(a-b) r+ (a+b) y}. 
b+a b- 


(1) z= 97? y= ene (2) -3a, — 2a. 


Pp pt+¢ 
(2) - 6 £20. 7 217?+10974+84=0. 8 a=3, b=1. 


CITI. Paaes 84, 85. 














af 2 (1) “5*, SES.) 3,66. 8. 7-2. 
6. 4 or -6. 7. 49, 121. 
froth AI separa 
CIV. Pack 85. 
EET a. 2. 3. eaeet. B. 8. 


BS24 


wi co 
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3 
a (+e). 7. 910, 8. 1-242. 
p+q\a = b p 2 


CV. Paaz 86. 








1 a*— U2 
@+145. 2% (1) 1 (3) Fag 286. 4 a2, 
, 91 
40 minutes. 6. 20. 7. 105. 8. ar 
OVI. Paces 86, 87. 
(1) ax?-2Qba-—8e. (2) ./a?—4b+2,/d. 
(1) z=a+b, a—-b; y=-2b, 2b. 9 (2) x=3, y=6. 
84,3/9 1-2 P 
25 e 6. ar 6. 5 or -12. 
1 14x 
rm 36s. 
OVII. Paces 87, 88, 
(1) a-b. (2) - 
H.C.F. a?+a+1, L.0.M. (a? 4+ a+1) (ba? - 5a - 3) (a — a? — a - 2), 


81 
Q) 1, 7g. (@) -1 6 £528 7, 1980, 8. 8nt1. 


e 
CVIII. Pacus 88, 8. 


28g ys +ye3s" 2. 465. 3. - (atc). 
1 4a 3a . 

(1) 1, 7? 2 ~d . (2) e=4,9; y=9, 4, 

(a-b)a—-(a— 2b). 7. 2002. 8. 1890a‘. 


CIX. Paar 89, 


3 


5 ad 

a gy Sg. 2 
xi-2 

(1) (p+q)(p-a)(r+s)(r—8). (2) (2a+y)(x— Qy)(2— x) (4+ 2a +2°). 

ttt, 5. 3(2+,/3), -2(2+,/3), 6. 15 miles. 8, 1:99557, 


188 


1. 


ANSWERS. 
CX. PaaeE 90. 
m-~-n 
(1) yz (2) (- y(t! 8. 27, 4 17 years, 
2a a 3a 
SS gt a (2) ° x= +3, 42; y= 42, +3. 
5.69+4.64+5; 84+3.99+3.9+1. 7. 5760. 8. > (6. 


(1) 8a, 


OXI, Pace 91, 


8. 2. x+=3, y=2. $s. 51. 4. £=21, y=20. 
: 6 40 7 £225,383: 4 =3 5 
a es a 3° * ——WUy 3 y= 9 Ue 
il 1 _i _l 
e=g> — |) ¥=4j° —3 
CXTI. Paar 92. 
2 44 
8. 2. -3(a+0). 3. Perea =-— 11, 
— 1 1 1 
a. 5. + fab. 6. aes Leena er ‘ 
1 2 
44, 10, —1. 8: 24, 33 y= —6, 3° 


CXITI. Paces 92, 93. 


Te 2. 4, --, 3, -=. 8. r=3,y=2, 4 5438a, 7-4. 


_m-m2 — m?-m 
 mp~m'q’ Y= nip — mq 
4. 8 g=~8,2, ~24,/2; y=3, 3, -14,/2, 


6 xr=+2, y= 41, 2= 43. 


OXTV. Pace 93. 

2. 2. -5 (a+). 3. z=, y= =2, 

8. &. 0, -8,1, —-4. 6. wz=1, y=4, 2=27. 

et + /3. 8. ¢=0, y=-—4; e= -2, y=2, 
OXV. Paar 94. 

a rr oe eee 


se 
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4 7 6 
q. 5. 5° 6. sa i7’ y = 6, ~T7° 
, 3a? 8 8 25 
2b ° * "988° 
° 
CXVI. Paces 94, 95. 

3 2. 8 3 ak ae 

5} / 255 Y=3- 

37 1 9 
8, 9° 5. 2, a1, 6 4° ~ 99° 
re) 
1, -6, a = 8. «c=8,3; y=2, 7. 
COXVII. Pace 95. 

a b b b 
_— — ° = = =b, —- Te ° Z. 
a+b’? a—-b’ Be Baas org de 2 = 

5 
3, 5. 3; Ba 

ac 
z= + ,/2, y= + /3, z= + /6, » 7° 
21 7 


x=0, 3? y=1, 15° 


OXVITI. Pace 96. 
q ty r+p ptq 


1. 3. mee PE Y="95 sasetear Pa 
r=9, —-4; y=4, -9. 4 1,-9,-442 ./-6- 
3, = fe 6. c= +2,/8, £3; y= 438, £2,/3. 


81-54 ,/148 


4, -l, 8. 7 3 9 3 


OXIX. Pack 96. 


2}. 2, 14. 8. o=-—b, y=7, 2=3, 
18 1 64 1 8 ./249 
et Ce a aa aie 


e=8, 2,5,13; y=2, 3, 1, 5. 8 r= 22, y= 24, 2= £6. 


190 


- 


ANSWERS, 


CXX. Pace 97. 


ue P p 
3 3. 2p, Bp, 9’ 3° 

5 3 5 8 3 
T=5 33 ¥=9> 3° &. 0, =o" 
1 


1 * — 4 
t=2, 5; y=5; r= -2, me aia 7 #1, 0. 


4, 


z= 23, y= wd, 2= +6. 


EXAMINATION PAPERS. 


I, Paces 98, 99. 


(1) 1. (2) abe, 2. a-5 Jax - 22. 
P P 1 2 
(1) x™™(x"™ +2-™). (2) Um, 
2,/34+3,/5. 6. °8165. 
II, Pact 99. 
3/2 oe 
= : 8. Qy? -Qy4+1; 4y2 — 6-24 4 6224 — Qy-%, 
4n/y LA 2/3 +3,/2+ /30 x 
— sive 7. en 8. 7 
ITI. Pack 100. 
5, 10, 15. 1. Qor > 


IV. Paces 100, 101. 
(1) 22(a+100y). (2) — 


81 81 81 


Arithmetic 21, 41, 61; geometric 8, 9, 27; harmonic SIT 31° 


n-l 


a) 1m. @ a, 8 ra(!) san (gB)(1)™ 


a2 Pe oe 
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V. Pages 101, 102. 
490. 8. 2; 18, 15,17, 19. 5. 
1-r* mr” 
(1) 33. (2) (l-r)? ~ 1-5’ 7 
2(2%—1)+n(n+1). 
VI, Pages 102, 103. 


12250. 2. 64. 3. 8. 
liz? 32 1 
6 _ 0675 Oe ee 3 Oe ye 
6426 — 962° + 6024 — 2027 + i § + G4° 
The greatest term is the 3rd; the first negative term is the 9th. 
4°9984, 8. 3003. 


VII. Pages 103, 104. 


75600. 2. 18. 3. 90. 4. 2", 


8 4 os r 
Leeamery Met, OA, 14.710 fOrmer gg 


3 3’ 7 
VIII, Paces 104, 105. 
2940. 2. 127. 3. 705600. 4. 243. 
2 (25 4 1224 — 1227), 7. The4th term. 8. 2n?+2n+1. 


IX. Paces 105, 106. 
7. 2. (1) (7+6)(~-14). (2) 3x (x46). 
(3) a*(b—c)+b?(c —a)+c?(a — b) = — (b—c) (c - a) (a-B). 
(1) 83”-1. (2) . 4 (1) (x+1)(z+2). (2) 2. 
2a+t _ 
(1) 43. (@) eee, y="; 2, 
Four times the middle number. 
13 5 
(1) 4,14. (2) c= 24, 7X 173 y=+1, +5 
X. Pauns 106, 107. 
— 30. 2. (1) af-—Ta%y2+y4. (2) a2+3d?. 3. (x -1)% 


2a*b 
(1) (a — b) (a — 2b) (a — 80) . (2) (d _- c) (c = a) (a = b). 





5 
i7° 9. 2. 


ay TE’, @) 2=2,y=-1 6. One mile. 


(1) ac. (2) c% 8 (1) 1. (2) x=a, -a; y=), 3d. 


192 


i 


10. 


yo 


ANSWERS. 


XI, Paces 108, 109. 
1}. 3. (1) 2842244 a%~—4,. (2) 2f—a3+ 2742-2. 


325a5b* (x — a)? (x+a)2?(7+2a). 4 (1) —s ~ (2) 2 ; 





(1) a - (2) — »y=1h. 6. 49 and 81 square yards. 


2 
b4 ~ 4abic + 2a%c? 2ab 


1 
at . 8. (1) 1, ~ ght Dab 82" (2) t= gi y=lor8. 


XII. Paces 109, 110. 
~e 2. yet ye? + 24x + 2074+ xy + ry? + Bryz. 


H.C. F.a2-11. L.C.M. 2522%y? (25 - y$). 
(1) 2. (2) x. & (1) w=12, (2) x=6, y=12. 
480 at 16a shilling; 90at18. 7. (1) 1, 
19 8 
(2) 2, -4, -142,/2. (8) «= +65, ao y= +3, at 
81 
52 9 4, 1 (1) 0. (2) Se. (8) OPA. 


XIII. Paces 111, 112. 
21. 3. 323-229-652 -8, 3. H.C.F. (x-1)?. L.C.M. 105atc4. 


a-2z xt — 2x3y? + y$ + 2ry? 
OO garay | —ay@--y 
(1) r (2) =3,y=12. 6. A £600, B £400. 
-atJ/u?-1 6 8 8 
(1) 5, — 6. (2) aaa ee (3) x= 8, 3 y= 2, 3° 
36 and 45 yards. 9. (1) 813. (2) 582. (3) 5g. 
5, 10, 16, ...... 12. 8, 6, 12, 24. 


XIV. Paces 112, 113. 





z+1. 3. (1) 28- 1424+ 4927-36. (2) — 36. 
H.C. F. 2?-72+9. L.C.M. 84a%s? (a+2)(a- 2). 
(1) 4 (2) 1. (3) 1. B. (1) 5. (2) 2x4, y=]. 


10. 


ag 


~~ 


10. 
12. 


cs 3a fF er 
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(1) 64/601. (2) ee. (8) x=4, 8; y=8, 4. 


Claret le, Sherry 26s. 9. (1) 112. (2) 16 |1-(7)'I. (3) 16. 
49, 1, 12. 12, 18, 30. 


XV. PaaeEs 114, 115. 
(a? + b?) (a +d) . 4x2 
(1) vag ape oe é (2) 1 ae 3. J/e+1. 
G.C.M. 3a?+ 2ab—b% = L.C. M. (a? — b?)4(b +) (2 — u?)?, 
3 1 wk _3 
v4 802-2 F402, B. (1) x=12, y=8. (2) 2,6. (8) 5. 
za 23 Tai 





12. 7. :414; 64+7,/2. 8. 1-2--, a eT 
n?(14+2,/2)40 > 8l 1 

(1) EG Fag eT (2) = (1 -j): 

ae oe 1 

a ?b 8; 734+ 2273+ 3. 


(1) w=2,y=3,z=4. (2) w=l,y=-l1. 
XVI. Paces 115, 116, 117. 


35. 
G.C.M. 2?4+27+3. L.C.M. 450ab (a + b) (a6 — b8) (a? + 0). 
1 1 
242--. , —_—_—~—— . . (38) 0. 
x?+2 - 4. (1) aed) (2) 2(a+y). (3) 
Six days. 6. (1) 1, -j. (2) 2=2, y=6. 
(1) w= 43, y= 44,2245. (2) 44,/84418,]2. 
(3) o=4,1; y= 1,4. 8. °000064; 156}. 


ene 1 
’ ; 
-Pp; ~prlp 4q. 11. 216° 


XVII. Paces 117, 118. 


8; ~—1L 3. 25+ 224+ x3- 4x? - 11x - 10; c=12. 
(a — 4)(8a — 2)(8a74+224+1)..4. b?=4ac; 823-2274 32+ 2, 

(1) ed (2) 1, 6. (1) 144. (2) 0,8. (3) 2=111, y=11. 
Qe. 6d. 8. 800 lbs, 

(1) 8, ~;. (2) 2=8, 5; y=4, 2. 


H. A. E. 13 
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9 years. 11. (1) 781. (2) 781; 2 or 80, 
£125, £95. 
XVIII. Paces 119, 120. 


(1) 3(a+b4+c). (2) 38. 
(1) a5- 5azt+ 10a2z3 — 13432? +- 18atz — 6a5. 


18 x+y 

= 24273, 3. (1) ————.———.. —" 
3x — dz?y + Bry® + Qy ©) Grierers ® eae 
a—l. 6. (1) 6. (2) #x=12, y=16. (3) 5. 
4, 10, 2, 12. 8. (1) 5, oe (2)* a-c,c-—b. 
(3) 2=+1, rae y= +3, £12. 
A, 56 minutes; B, 5 minutes 20 seconds. 10. 2. 
A,18 days; B, 48 days; C, 14% days. 

14 3 10 : 
A, 57° B, 37° C, 37 of the amount paid. 


XIX. Paces 120, 121, 122. 


0; 20x-—4y. 2. 284 3x5y — 3rty? - lledy? + 62?y4 + l2ry® — By%. 
28 4 ry — r3y3 + ry® + y8. 4. 427+ 16x+4+11. 


7 7 8 
et (a +1) (28 — 05 + 24— 422-241), or STMT TD | 


x+1 
(1) 3. (2) r=12, y=3. (3) 3, . 7. 4320. 8. 784. 
ath 7 7 
(1) a+, “9° (2) a= #4, 2a /Z, yowk2, +4 73° 
6 or 9. 1. 8P,x(14+243...+9) x 11111 = 839991600. 
59136a®r4. 
XX. Paces 122, 123. 
34/33 1 a2(a—c)+b?(b—c) 1 
(1) oe Gene (2) Q, ers ° @ (a—c) +b (b—c) . (3) a? 
(4) 2= 2, ros y= +1, a. 2. 81, 13. 
(1) ~—182. (2) -d54. (3) n=7. 5. 63. 


10°04987562. 7. 1; 8°1234400. 
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XXI. Paces 124, 125. 
- 2. a+20-3c+4d; 2 (a+b+e+4d), 


8a® + Tate — 4a3x? ~ 8a923 + axt+ x; 3a? + Ta*x — az? — 23; 
16a‘ — 40a%x? + 924. 4 (1) (x-2)(x+1). 

(2) 40? (9a? + 4b) (8a-+2b) (3a-2b). (8) 5b (a+b). 
G.C.M.2-1. L.C.M, 96a4b4c4 (d + e) (d? - €°). 


(1) 1. (2) 0. 7. 223-822-242; z- 2-2, 


() 7% Q)es. @) c=, y=5. (4) 2=8a, y= —2. 

63 miles. 10. 16,9. 11. B,30; C,15; D, 10. 
XXII. Paces 125, 126. 

(1) -4x2-8y+2z. (2) -—B3ry-y*% (3) —2+32z. 

Values — a - —7 respectively. 


4_ aA 
8 6.48 bata 
(1) 28+ artys+y® (2) ae 

ware a®— ab +b? 
(1) -9abtet, (2) SOOT 


2a — 3b + 4e. 6. (1) a®—8a%>+3ab?—d5, (2) a. 
(1) (w+17)(a@-5). (2) (a -z)(w@-2y). (3) 3 (w+3y) (x - 3y). 
gq St. @. le 

(a + b)? a (x + 2a) 
G.C.M, 2+2. L.C.M. (#-1) (x-2) (2-8). 


() -5. @) 5. @) a=4,y23. (4) 1 20, 10, 18. 


10 Ibs, 





XXIII, Paces 127, 128. 


x7 + 2y? 1 
20 
z ae bay + Ty? 5. a’, 6. (1) 7. (2) 9, ram 3 ° 


(1) w=1,y=6. (2) r=10, y=9. 
A and B, 184 miles; B and C, 274 miles; A and C, 41 miles. 
13—2 


196 


= Re 


ht 
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Length 16 feet; breadth 15 feet. 


(1) ‘ (2) —Bb1g. 


XXIV. Paces 128, 129. 


y?— By; y® — bys — dy +B. 
(1) y (y+2)® (2) (Y¥—-41) (yYt+1)%. (8) (@+1) (@-1) +1) (-1). 


2 (b+y) 1 ~~ 

ica 5B. (1) 7. (2) 5 (d—c). (3) r=3,y=-1, 
18 

(4) 5, ~. (5) z= #3, y= +5; Orr= +, Y= #. 

A, £88, B, £82. 10. 30, 234, 8217. 


(1) 495. (2) 203. (3) 0. 


XXV. Paces 130, 131. 
~ 2x - Dy. 2. a3 — 12503 + 8c + 80abc. 3. 4x°7-62r-1. 
z+6 


Q ost: @ Bi 28. Oy ayes 
Q) 197%. @ 44 1. 8 8 Oh. 
10}; 268. 10. 943; 2,73 9100. 


XXVI. Paces 131, 132, 133. 


(1) 23. (2) 8% (3) e=6,y=15. (4) 1, -2. 


8 and 9. 8 10 of sch kind. 

() e={,y=5- @) 4-1. @) r=, ‘ yo va. 

£9975; £95 and £105. 9. a ities 10. 16. 

(1) 29, (2) 1028. @) 15. 12, Band 75, 


XXVII. Paces 133, 134. 





~1, 

18 m? — 2 n? — mm? 
(1) 1, 7° (2) 5. (8) a=m, am Y=M a 
£2320 and £2350. 8. 10 cows and 12 horses. 6. 8&3. 


15. 41. (1) 794%. (2) -240. (8) 54. The first; sum 80, 
13, 
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XXVIII. Paces 134, 135, 136. 





1 3 3 1, © 
1. gam tm ti _ poms acim i, 
n(m—n) oy @ (Bx4+4) 
aD m (2) 6 + 62448" 
1 
(3) ooh: (4) /6-2. 8. a3. 
4. x -82+2. 6. (32-1) (Bz — 2) (42 +1). 6. 27427 -3. 
bgc, — b,c Q,C,— 2,6 
7 (1) xvi 13) =28 31, (2) e=-1,y=1. 
©) a,b, a_b, if yb, — ab, °) 
(3) 2=5, y=2. 8. (1) 3,8. (2) 2 8. - 
9. 9, 5. 10. Express 45 miles, slow train 15 miles an hour. 
XXIX. Paces 136, 137, 138. 
2 
1. ~ 3: 
at /at-4 a? — p? 8 — x? 
2 (64 
8. 3,/64+4,/2—,/8; 4072+ 6a-! b3 + 903, 
2x3 2y? 
4. SF 7 oti 3,/2-1. 
&. G.C.M. 2z-y; L.C.M. 6ab (a%x® -9d%y‘). 
6. (1) 2?-8c=0. (2) 22+224+6=0. (8) -§. 
3 2 —z- 
8. (1) 5, 5- (2) 8, 1,22,/-3. (8) 2=2, y=8, 2=4, 
(4) ca 2&5, y= 238. 9. 4,9. 
XXX. Paces 138, 139, 140. 
1. 2 (2? -2Qxz+ 2%~ y'%); eee) 2. 827-72+9. 


Sy-1 
8. (22+ By + 2) (2e—3y—2); (By + 2x —2) (By —2z2+2); 
(2+ 2x + By) (2 - 2a - By). L.C.M. (20+ B8y+ z) (2e—- 8y —z) (22 + By — 2). 
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xi+y? 1 er 
4 (2) (ety)? (2) (2-1) (e- (e —9) (x3) ° 5. a +b . 
1. a@—absB; 2, 8. (1) ae Q) e=44, yaad. 
(3) 2w=+42, +1; y= +1, +2. Also y= -—az where z is to be 
found from 224 + 7z3—21=0. 9. 30, 40. 
10. Express 10 hours; slow train 15 hours. 
Bs n+l 
1a, Jal, (1) 2ONSHPND Oy) w(nst)- st — 
18. 492960. 14. 1+527+1524+ i + 7028 +1262". 


XXXTI. Paces 140, 141, 142. 


4 3 1 2 
i: _ ay tte > : 1625 — Bry? + 4ady — aby? + y2. 
H.C.F. ein L.C.M. 4 (927-4) (x? - 8. 12. 


9) 
(x - 5)? (3) x? ety? yj — acy 


3 
= a (a -1) (2?4+.241)° (2) (x — 8) i 8) ° ~ glpy? 
5. 8,/3-2,/8. 4. 6. (1) 3. (2) = y=. 
(3) 2=2+8, y= 21. 7. 5:12. 8. 3x? - 2a2x -at=0. 
15 6 15 15 
: Sete ee eee 
9. 23 feet. 10. 7° 3° i ig’? t 
11. 455. (|3)? x ((4)%. 12. 5. 18. 3003. 
XXXII, Paces 142, 143, 144. 
7b b3 
1. Ba-F +5. Q. 229-3241. 3. 1) Gy ys 


Q) t+y% 1. 4 (1) SSP 2 _ ames, (2) 84/7206. 





1 
; ab 
6. (1) 3%ab. (2) 7, 6. (1) a+b" 
(2) z=1, ~f, 1, “7 3) z= +——, ok /3 = 
y= . (3) Ti y= +2 ze +92 uF 
7 6, 84, 23. 2x3 — 732 +656=0; 2=16, or 20%. 
10. 8, 11. | BBaat oot 





. “= ya 
Boa 18. 77" 


10. 


il. 


. (1) B(xt+y?+2%), (2) 5 
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XXXII, Paces 144, 145. 


aan Sak ee ee 1 1 

° j — aan ° * ne “he 6 = 
(i) (ii) (a- d)(b-c) fe o*—~7 *s a +3,48( 24 +3) : 

b a : 7 o 3 3 
8, 2 3*3° 4. (i) 38, “3: (ii) a=1, 0, 73 y=0, 17: 
[200 {98 
[10760 i’ ; Ee 8. Yes: 300 for, 260 against. 
y= = 2p at Bt area 10. ‘02086675. 
XXXIV, Paces 146, 147. 

OFT 4g Bee Retest 
pokoge » 20° Sr+5; (x ~ Sy) (a+ Ty) (x — By)(x + Qy). 
2 8 : re 2(b-1) 2(a-1) 
~3 ~+2r— 7r°, : ‘ = — 
5 5t “Tx 4. (i) 8. (ii) x Saboaat’ Y= oe rae 


Z 
. (i) 2, mah (ii) 2 = #3, oS y=x1, wale) a 


pee ae 7 4 
12 shillings. . 27, 48. ' 5 
illings 7 15 9 626 ads 3, 


Te ]og 371587; 54 


XXXV. PAGES 147 -— 149. 


13a+5a2 | 
a+132° 
(a? +b?) (a ~ b) (a +b) (2a - b) (a + 28). 
J 
y=. 4. (1) a-fa? +]; (2) /2e+1+/fr-4. 


(1) 20. (2) r= 42, y= 41. 6. 18. 


a+b : > /2 


9 
1 +-4ar+ 102? + 20a3-+ 8524, eee 


"10462, -14967, 





eu 2 » 
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XXXVL Paces 149—151. 
Q/b; (xt+ 41) (a®-2+1); (9x41) (2e-1)(e4+-1)(e-1). 
(z+ By + 22) (x + By — 2z). 


41 oe 
25-2. (i) ut, (iy EA. Gay Eo 








2(z +32) 
= -8). L.C.M.= — 8)7(Bz~—2), -—* .. 
H.C.F. =2(2z - 8). L.C.M. =2°(2z — 8)? (82 ~ 2) (@=2)(9+2)" 
= -3; x=2, y=B, r=5. 5. 1408 yards from P. 
(i) a-14240-%, (ii) 9/7~4, : 
1 12/10. 56 11 121 
(i) 2, -3, 3 fii) s=4, 93 y=8, - 55 2=9, 9? 
a= 2d. 9. "pie: 
XXXVIL. Pace 15). 
x. a: 1; 8. 42%, 4. +3422 - Bzryz. 
ta 8b+50. 6. H.C. F.=23 (2+1)(z- 1). 
a «i @ se oe, 
8888z%y (23 - 93) (2+). 8) sais Gi) ay 
(i) 106; (ii) r=3, y=;- 10. 60. 
cf 
XXXVIII. Pace 152. 
x oy? 
9. 2. 8(c4-23+4+2-1). 8. ao 
x? + 2xra ~ xb +a7-ab+ b7. 1 1188xry? (x — y) (x - 2y) (x - 3y). 
z+2 : San ee og A? 
ears 9. (i) 111; (ii) B=5, Y=35° 10. 275. 


XXXIX. Page 153. 


5. 2. 29r?+190. 8. 2% — 1625 + 64, 
Quotient. 2x5 — 224+3823-427+52-6. Remainder. 72+7. 
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6. x(e-2)8(2-1), 7. Qx%(w*—16)(2?-4). 8. (i) 1. (i) 22% 
9. (i) 5. Gi) e=5, y=2 10. 488, 
9 
XL. Page 154. 
1. 2. a?+ab?+3b*. 8. a® — Ta8x? + 130728 -— 25, 
4, ab? - aty? ~ bx? + rity’, 5. 27+22-15,. 6. 2w- By. 
2a? 
a _ )3 byt OG Ti\ ee 
7. 9(a Az!) (20 ae), 8. (i) 4a7- 927; (ii) lesa)Geos)* 
9. (i) 8; (li) z=7, y=2. 10. 1800. . 
e 
XLI. Page 155. 
1. 5. 8. a?+a(b—c)4+(b—c)?. 
2 
4. pala ea alk al le 5. 1-6r+92%, 
.. ac? +abd — 2bd “3 
6. (i) TCE (ii) 0. 
: 23 ss 2 2 2 
8. () 7; (A) z= 16, y= 85; (ill) e= an ar ae Sree 
9. 49, minutes past three o’clock, 
XLIT. Pace 156. 
® 
1. 4b-10c. 8. 2a- 3b. 4. e-1+4.. 
5. (i) (8a +8)(32 —8); (ii) (c+1)(22—- +1); (iii) x (w+ 2)(2* + Bx +2). 
1 at +c? 
2 fee ae pci ed 
6 2zx*-7. zt)" 8. Qa 
9. (i) ai (ii) c=18, y=11. 10. Total cost 4s, Ofd. 
XLII. Pacss 157, 158. 
1. a=2. 2 «2-38, 8. (80+1) (8a + 2) (8x + 4) (22-1). 
3 (m+ 8n) 2az toe Qaxz x 
ea 5. athe hours, This is greater than or ra 
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5 


6. (1) r= - a (2) z=5,y==. (8) e=2 or 5h. 
B} ss 2 
9 2 2 
(4) c= — a ig: {The valve t= 75 satisfies the equation 


“£2 z+2 
oa Jet 247211.) 


7. A £30, B £24, The negative answer is 4d £-83, B £-3; in 
this case the amount A has is to the amount he owed as the amount 
B now owes is to £15. 


3 1 wi 1 3 a 
8. 323+4+2r 3-,/2x 4, 9. 3V ; 
10. 16 terms; 7, 21, 63. ‘11. 12 seconds. 


XLIV. Paces 158, 159. 
88 


1. -q- 2. 2x7, 8. (x+17)(x-18); a?- ab+U?. 
r+] (x+1)? ; 
4. (z-1)(x+2). 5. (1) rae (2) - mre a 7 52?-2r-1, 
8. (1) r=2; (2) r=2, y=3- 
9. 45, 15 days; Sept. re and Oct. 17¢. 
: 2ab(d-c)_. 
10. c(pa+qb) miles; Ais — o days; a “, days. ers a miles. 


XLV. Pace 160. 


2. The expression= — 27a —- 3U=0. 

3. 25-(a+d)at+ (b+ad+e)a5 + (c — bd—- ae) a?+ (be-cd)x+ce. 
4 -5a+82; l—x7+23—- 274+ 225, 

8. (%-17)(x-4); 4x(x-1); 8(82— 2) (92? + 62 + 4). 

6. = men. 7. 13; 5; 7. 8. 14 inches. 


b 


XLVI. Paces 161, 162. 


1. 2?-a2y+y%. The last two terms are divisible by 
(b+c—2a)+(c+a-— 2b); that is, by —- (a+b — 2c). 
The remaining factors are 3(b + ¢ — 2a) (c+a—- 2b). 


ad 


= 


> 
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(x? + Qa +4) (2%+ 241). 
(2 +2) (2 +1) oe e 
(1) x=10. (2) e=-5, y=2. (8) r=-2. The value r= 
satisfies —./5— 22+ /15+ Ba==,/26 — 5a. 
2 1 

(4) «=8 or gi Y=- 5 OF — 6. 

June 18 and July 15, 6. 4 miles an hour. 

729. The fifth group is 41, 42, 43, ...121. 10. 6 miles, 

o 
XLVII. Paces 162, 163. 
4a8 — 12a5b + 21a4b? — 22a%b* + 15a%b4 — Gab + b¢; 


4a‘ — 8a%b + 90%? ~ 5ab? + b¢, 8, 4 (8x —2)2(2x—1)2, 

(ad + be)? + (ac — bd)’. 5. x2?-xy+y?; (x +2) (2? - 22+4); 1. 
zi-3r+1. 7 (1) c=-1, (2) r=8, y= -1. 

A, 25; B, 15. 9, 24 minutes past 2, 


XLVIII. Paces 163, 164. 
23 


(x - 2)(82 +23)(82~23). (x-2)(8e+23); z=2 or - 5° 


(1) The solutions are given by 22 - 3y+4= +8 
10 2 11 29 
and 8r+2y—4=0; whence w= 7510 ~ 733 Y=jg» OK Fee 
(2) (a+1)2=(b+1)y=(c+1)z=k; where k?=abe-a-b-—c-2. 
9 a+b+9 
(3) xr=19, or -— li’ (4) C=2, 1, et Tif 
a=6, b= - 37. 7. 506. 8. 3306; 1, 2, 3,...... 
72 miles, F 
XLIX. Paces 164, 165. 
a‘ — 6, 2. 1+ 227? - 2x* - 62° - 162° 
(c+ 2y) (22 -8y)(Be-y); 90. B ana 
1) #=17; (2) 2=2, 1, or = 
(1) e=17; (2) r=2, » OF 7a: 
1 es /38 


303 hours. 9. In 121 hours from noon on Monday. 
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ELEMENTARY ALGEBRA FOR SCHOOLS. 
Fifth Edition. Revised and enlarged. Globe 8vo. (bound in 
maroon coloured cloth), 3s. 6d. With Answers (bound in green 
coloured cloth), 4s. 6d. 


PREFACE TO THE FOURTH EDITION. 


In the Second Edition a chapter on the Theory of Quadratic 
Equations was introduced; the book is now further enlarged by the 
addition of chapters on Permutations and Combinations, the Bino- 
mial Theorem, Logarithms, and Scales of Notation. These have 
been abridged ht toes Higher Algebra, to which readers are referred 
for a fuller and more exhaustive treatment. The very favourable 
reception accorded to the first three editions leads us to hope that 
in its present more complete form“the work will be found suitable 
as a first text-book for every class of student, and amply sufficient 
fs all whose study of Algebra does not extend beyond the Binomial 

eorem. 


The Schoolmaster says :—“ Has so many points of excellence, as compared with its 

predecessors, that no apology is needed for its issue... The pies always adopted by every 

ood teacher of frequently recapitulating and making additions at every recapitulation, 
well carried out.’ 

The Educational Times says :—"“... A very good book. The explanations are concise 
and clear, and the examples both numerous and well chosen.” 

Nature says :—“ This is, in our opinion, the best Elementary Algebra for school use . 
We confidently recommend it to n.athematical teachers, who, we feel sure, will find it 
the best book of its kind for teaching purposes,” 

The Academy says :—‘' Buy or borrow the book for yourselves and judge, or write a 
better...A higher text-book is on its way. This occupies sufficient ground for the 
generality of boys.” 


HIGHER ALGEBRA. A Sequel to “Elementary Algebra 
for Schools.” Third Edition, revised. Crown 8vo. 7s. 6d. 


e 

The Atheneum says:—“The Evcementary Algebra by the same authors, which has 
already reached a third edition, is a work of such eaceptional merit that those acquainted 
with it will form high expectations of the sequel to it now issued. Nor will they be dis- 
appointed. Of the authors’ Higher Algebra, as of their Elementary Algebra, we un- 
hesitatingly assert that it is by far the best work of its kind with which we are acquainted. 
It eupplies a want much felt by teachers.” 

The Academy says :—“Is as admirably adapted for College students as its predecessor 
was for schools. It isa well arranged and weil-reasoned-out treatise, and contains much 
that we have not met with before in similar works, For instance, we note as 8 ly 
good the articles on Convergency and Divergency of Series, on the treatment of Series 
generally, and the treatment of Continued Fractions...The book is almost indispensable 
and will be found to improve upon acquaintance.” 

The Saturday Review says :—“They have presentea such difficult of the subject 
as Convergency and Divergency of Series, Series b baer tana and Probability with greas 
clearness and fulness of detail...No student preparing for the University should omit tu 
get this work in addition to any other he may have, for he need not fear to find here a 
mere repetition of the old story. We have found much matter of interest and man 
valuable hints ..We would specially note the examples, of which there are enough, 
more than enough, to try any student's powers.” 


MACMILLAN AND CO., LONDON. 


By the same Authors. 


ARITHMETICAL EXERCISES AND EXAMINA- 
TION PAPERS. Wit®.an Appendix containing Questions in 
LOGARITHMS AND MENSURATION. With Answers, By 
H. 8. Haxz, M.A., and §. Ra Kniauat, B.A. Second Edition. 
Globe 8vo. 2s. 6d. 


The Schoolmaster says:—“ An excellent book to put into the hands of an upper class, 
or for use by pa il teachers. It covers the whole ground of arithmetic, and has an 
appendix con numerous and well-selected abet in logarithms and mensura- 

on. In addition to these good features there is a collection of fifty papers set at 
various public examinations during the last few years.” 

The somo Review says:—“ All the mathematical work these gentlemen have 
een to the public is of genuine worth, and these exercises are Rg exception to the rule. 

he addition of the ] thm and mensuration questions add g y to the value,” 

The Educational Times says:—“The questiona have been selected from a great 
variety of sources: London Universitys culation; Oxford Locals—Junior and 
Senior; Cambridge Locale—Junior and Senior; Army Preliminary Examinations, etc. 
As a preparation for examination the book will be found of the utmost value.” 


The School Board Chronicle says :—“The work cannot fail to be of immense utility.” 


A TEXT BOOK OF EUCLID’S ELEMENTS. In- 
cluding Alternative Proofs, together with additional Theorems 
and Exercises, classified and arranged. By H. 8. Haun, M.A., 
and F. H. Srevens, M.A., Masters of the Military and Engineer- 
ing Side, Clifton College. Globe 8vo. Book I., 1s.; Books I. 
and II., 1s. 6d.; Books I.-IV., 3s.; Books III.-VI., 8s.; Books 
V., VI. and XI., 2s. 6d.; Books L-VI. and XI., 4s. 6d.; Book 
XI. 1s. A KEY is in preparation. 


The Cambridge Review says:—To teachers and students alike we can heartily 
recommend this little edition of Eucii’s Elements. The proofs of Euclid are with very 
few exceptions retained, but the unnecessarily complicated expression is avoided, and 
the steps of the prog are 60 arranged as readily to catch the eye. tle 10, Book IV., 
is a good example of how a long proposition ought to be written out, e candidate for 

tical honours will find introduced in their proper places short sketches of such 
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